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' PREFACE 


TO THE 


READER. 


Hat would be more ridicu- 
oF lous, than for me_to-go a- 
",Y .;Y. bout: to Praiſe an Artthat 


all Mankind know they cannot-live 
Peaceably without 2. It is near.hand. as 
ancient (no doubt on't) as the: World : 
For how could. Men ſet down to-Plant, 
without:knowing ſome Diſtintionand 
Bounds of their -Land-? But :[Neceſlity 
being the Mother of Invention) we find 
the Egyptians, by: reaſon. of the Nyles 
over-flowing, which ;exther watht away 
all their Bound-Marks, or cover'd them 
over with Mud, brought this Meaſur- 
ing of, Land) firſt iato an Art, and Ho- 
noured much the Profeſſors of xt. | The 

Is | great 


oy , 
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great Uſefulneſs, as well as the plea- 

' ant and delightfyhStudie, and whol- 

: ſom Exercile of which, _ pted ſo 

mapp to y ty avg ge I = tlgxete, that 

now) 

—_ Ruſtick, could planters his own 
Land. 


pts res Bo at oy: Toy = 
wig red 03, 
long tim = : £ Re that - 


ing" too Ed Go a Name for the 
Menſuration of a 'Superficies only At 
was afterwards icalled+'Geodeſta.; and 
what Honour it flilt continued to have 
'the Antients,'needs no better 
+ Proof than Plato's & aaupihniti otths fone, And 
not'only Plato, but moſt; if not-all'the 
Learned Men of thoſe times, refufedto 
_ admitany into their Schovls,'that had 
= not been rſh entred'in the Mathemdtichs, 
and Arithmetick. And 
3 i 90m ry the great Monuments of 
. Learning-built- -on'thelſe Foundations, 
I's Feienety demonttrr to- this day, ſuf 
; nſtrate the Wiſdom of 
| ; nn caſitig” Goderry” for 
thei Ground-Plot.” 3 
Since 
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©Since. 5 which” the Romans: have thdg: 


ſuch an Opinion of this ſort of Learn- 
ing, that they concluded _ Man to 
be incapable of Comm [2 
thett Hud 9602 36 Ioaftrid newly Gas in” 
him; as to know : how to Meaſate a 
Field. Nor did they indeed either re- 
ſpe& Prieſt or Phyſitian, that had not 
Gihe Inſight in the Mathematics, | 
Nor can we of any failure 
of Reſpect given to this Excellent 
Sejence, by our Modern Wor 
—_—_— Clergymen, and Gentlemen 
pig Frags Study theteof : 'Sv that we 
ny ſafely ſay, none 'but Unadviſed 
Men ever did, or do now ſpeak evil of 
it. 


Beſides the many Profits this Art 
brings to Man, it'is a Study ib pleaſant; - 
and-affords ſach Wholſon amd :Innho- * 
cent Exerciſe ,- that we” find'a 
Man that has once'enered himfelf-inro 
the Study of Geometry) of Geodeſia', can 
ever after wholly wy it afide; ſo natii- 
ral it is to the Mitids' of »Men,« fo 

nvgly infinuating, that the Pythaporeans 
mn fe the Mathematics tobevnly 
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a- Reaſons: z Or calzng again to 
mind things formerly learned. 

But no nologad ro i light Gandles to ſee 
the Sun b me come tomy buſineſs, 
which is A ſpeak ſomething concerning 
the following Book: ; and it you ask, 
why 1 write. a;Book of this nature, ſince 
we-haverſomany'very good ones alrea- 
dy in our own Language ?Tanſwer,be- 
cauſe I cannot find in thoſe Books, many 
things, of /great conſequence, to be un- 
derſtood.by the Surveyor: I have ſeen 
Young men, in America, often nonphus'd 
ſo,” that their Books woult not help 
them forward, particularlyyin Carolina, 
about Laying out Lands, when a cer- 

uantity.af. Acres has been given 
to be lags oat five or ſix times as broad 
as long. | This I know 1s to be laught 
at by a Mathematician ; yet#to ſuch as 
have ny of this Learning, than to 
know how to Meaſure a Field; it ſeems 
z Difficult Queſtion : And to what Book 
already Printed of Surveying ſhall they 
repair to, -to.be-reſolved ? 

Alſo coneerning . the Eztraftion of the 
Square Root ; 1 wonder that it has 
.N 10 
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ſo much neglected by the Teachers of 
this Art; -it being a Rule of ſuch abſo- 
lute neceſſity for the Surveyor. to be 
acquainted with. I have taught it 
here as plainly as I could: deviſe, and* 
that according to the Old way, verily 
believing it to.be the Beſt, uſing fewer 


Figures, and once well learned, charg- ---- No 
ing leſs the Memory than the othey -_ © 


way. . 

Moreover , the Sounding the En- 
trance of a River, or Harbour, 15 a- 
Matter of great Import, not only to - - 
Seamen, but to all ſuch as Seamen live 
by ; I have therefore done my endea- 
vour to teach 'the Young Artiſt how 
to do it, and draw a+fair Draught 
thereof. | 

Many more things have I added, ſuch 
as I thought to be New, and Wanting ; 
— As I refer you to the Book it 

elf. 

As for the Method, IT have choſe that 
which I thought to be the eaſieſt for a 
Learner ; adviſing him firſt to learn 
ſome Arithmetick, and after ' teaching 


(a) him 
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him how to Extra&t the Square-Root. 
But 1 would not have any Neophyte 
diſcouraged, it -he find the Fir#&Chap- 
ter too hard for him ; for let him ra- 
ther $kip it, and go to the Second'and 
Third Chapters, which he wall find fo 
caſie and delightful,that I am perſuaded 
he will be encopraged to conquer the 
Difficulty of learning that one Rule in 
the Fir} Chapter. | 

From Aritbmetick, I have proceeded 
on to. teach ſo much Geometry as the Art 
of Surveying requires. In the next place 
I have ſhewed by what Meaſures Land 
is Surveyed, and made ſeveral Tables 
for the Reducing one ſort of Meaſure 
into another. 

From which I come to the Deſcrip- 
tion of Inſtruments, and how to Uſe 
them ; wherein I have chiefly inſiſted 
on the Semi-circle, it being the beſt that 
I know of. 

The S:zth Chapter teacheth how to 
apply all the foregoing Matters toge- 
ther, in the Practical Surveying of any 
Field, Wood, gc. divers Ways, by di- 


'.-  ,vers Inſtruments; and how to lay 


down 
*% 
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down the fame upon Paper, AH art 
the end of this Chapter I have largety 
mfiſted on, and by new ant eafie ways, 


p _— Sarveying by the Chain only. 
he 


Seventh, Eighth, Ninth, Tenth tid 
Eleventh Chapters, teach how to caſt 
the Contents of any Plot of Land ; 
Flow to lay ont New Lands ; How to 
Survey a Mannor, County ' or Conn- 
try : Alfo,, how to Redace\, Divide 
Lands, Cum' multis als. | 

The Twelfth Chapter conſiſts wholly 
of Trigonometry: 

The. Thirteenth Chapter is of Heights 
and Diſtances, including amongſt other 
things, how to make a Map of. a River 
or Harbour. Alſo how to corlvey Wa- 
ter from a Spring-head, to any appoint- 
ed Place, or the like. 

Laſtly, At the end of the Book, IT 
have & Table of NortHhing or Southing, 
Eaſting.or Weſtang;.or(it you pleaſe tos 
call'it oY A Table'of Difference of La- 
ritudeand departurefromthe Meridian, 
with, Directions for the Uſe thereof. * 
Alſo a Fable of Sines and Tangents,and 
a Table of Logarithms. 

(a2) I 
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I have taken Example from Mr. Ho/- 
well to-make the-Table of Sines and T an- 
s, but to every Fifth Minute, that 
bei nigh enough in all ſenſe and rea- 
or the a, me Uſe; for there 
- no Man, with the beſt Inſtrument 
that was ever yet made, can take an 
Angle in the Field nigher, if ſo nigh, 
as to Five Minutes. 

All which I commend to. the Inge- 
nious Reader, wiſhing he may find Be- 
nefit. thereby, and deſiring his. fayour- 
able Reception thereof accordingly. I 


conclude, 
READER, 
Your Humble Servant, 
LL 
ADVERTISEMENT. 


NUch Perſons as have occaſion for the Inſtruments 

mentioned in this Book, or any other Mathe- 
matical Inſtruments whatſoever, may be furniſhed 
with the ſame, at Reaſonable Rates, by John Wor- 


gan, Inſtrument-Maker, at his Shop under the Dial 


of St. De»ſftan's Church in Flreftreer, London. 
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19, ——Hiſtory of the Progreſs of Eccleſiaſtical 

Revenues. 
" _ 26, ThoSeveral Ways of Reſolving Faith by the 
Controvertiſts of the Church of Exgland and the 
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not more ) to. be underſtood by the Learner ; which 
is the Extrattion of the. Square Root ; without which 
(onough ſeldom mentioned by Surveyors in their 
' Writings) a Man can never attain to a competent 
Knowledg in the Art : 1 ſhall not therefore think it 
unworthy my Pains ( though perhaps other Men 
have betrerdone it beforeme) to ſhew youealily and 
briefly bow to do it. 


How to Extratt the Square Rogt. 


In the firſt place it is convenient to tell you what 
this Square Root is : Ir is to hind out of any Number 
propeunded a leflerNamber, which eller be- 


x auth ip ke lf, q,naiace the Nanatec 
prepoundet, A for Exe le {uppole 8x be a Num- 

r given me, Iſlay 9g is the Root of it, becauſe 9 mul- 
tiplyed init Telf, viz. 9 rimes 9, i581. Now $ could 
not be the root, for 8 times 8 is but 64 : nor could 
to, for 1o times 10 is 160, therefore I ſay 9 muſt 
needs be the Root, becaule multiplyed in it ſelf, it 
makes neither more aor lels, but juſt the Number pro, 


pounded, wiz. 81. 
Again, luppoſe 16 be the 
given, I lay the 


| Rootof it is 4 deraaſes mul- 
hn don bd fiplyed in ic felf makes 16. 
| 5 1 {| , Bor'your better underſtand- 
oe —\4 ing Sogn, which 
| g 4 15a (Square, COAtaIA 

$a "bs bs firtv: Share, why 13d 
TS MT bf -which great Square con- 
A- ' '- © ' rams 4 title Syanres: which 


is called the Square Roae. Or 
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Or, ſuppoſe a plain Square Figure be given you 
as this in the Margeat, aod it be requi- 2 
red of you to divide it into 9 [mall —T—A 
Squares : Your Buſineſs is to know 1n- 
to how many Parts to divide any one 0 9 
the Side Lines, which herc muſt be wats 
3, and that is the Root required. Burj , |, 
now how to do this readily 1s the thing 
I am going to teach you. The:Roots of all Square 
Numbers under 100, you have ia your Multiplica- 

fall 


l 


tion Table, however ſince it is for you to keep 
them in your Mind, take this imall Table of them. 


Roots ſt1ſaſzſ4ſelo6l7]8 + 
Squares [1[4[oliol25 135 [agſog [Sr] 
Here you ſee tha Root of 25 is 5, the Root of 64 
is $, and ſoof the reſt. | 
So far as 100 in whole Numbers, your Memory 
will-ſerve you to had the Root ;. bur it the Number 
propounded, whoſe Raot yow are to ſearch our, ex- 
ceed- 100, then puta Pointover the firſt Figure on 
the Right-hand,: which. is the place of Unites, and {© 
procceding to.theLett-hand, miſs the fecondFigure,avd 
put a Point over the third, then milking the fourth, 
Point the fifth.; and ſo ( if there be-never ſo many 
Figures in the Number ) proceed anto the end, poin- 
ting every other Figure, as you. may fee 
here, and fo many Points as there are, ; . . - 
of fo- many Figures your Root will 2234567 
conlift,” whuch 1s very material to re- 
member : Then begin atthe firſt Figure on the Leſt- 
hand that has a Point over it, which: will always be 
the firft or ſecond” Figure, and'fearch out the: 
B 2 


of 


of that one Figure, or bork together if rhere 
be two, and when you have found it, or the nigheſt 
leſs to 1, -which you may eaſily do by the Table 
above, or ypur own memory, draw a little crooked 
Line, as in Diviſion, and there ſet it down. For 
Example, Let 144 be the Number whoſe 

_ _ © © {Rootlamto find; Tier it down, and prick 
x44(12 the Figures thus : Then going to the firſt 
2z Figure on the Left-hand, that has a Price 
over it, whichis 1, and ſee what the Root 

of it is, which is 1 alſo ; Itherefore draw a crook- 
ed Line, as inthe Margent, and fet down'z in the 
otient, then if 1 admitted of any Multiplication, 

I ſhould multiply it by it {clf, but ſince once x is but 
I, Ifubſtraft ir out of the firſt prick'd Figure on the 
Left-hand; and-there remains o, ſo that 1 cancel that 
firſt Figure, ashaving wholly done with it : If any 
thing had remained after the SubſtraQtion, I ſhould 
have put the remainder over it. The next thing to 
be done, 1s to double what is already in the Quoti- 
ent, Which makes 2, which 2 I write down under 
the next Figure, viz.4, which has no Point over it, 
and then ſee how oft I can haves in 4 :. Anſwer,twice; 
I therefore ſet down 2 in the Quotient, and. 2 like- 
wiſe under the next pointed Figure in this 
Example is 4, then that 22 which. er the 
44 muſt be multiplyed by tl ig the Quotient, whole 
ProduCt is 44, which ſi ed out of 44, there 
remains-o ; But you-may m— and ſubftrat to- 
gether thus, twice 21s 4, 'which I take out of 4, and 
there remains ©, then I cancel the firſt 4 and 2 to the 
Left-hand, as having done with them; then again, 
twice 218 4, which taken out of 4 leaves ©, and then 
I cancel the laſt 4 and 2; -and the Queſtion is anſwer- 


ed 
he = . 


þ f 
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ed, for there is 12 in the Quotient, which is the 
Root of 144, which may eaſily be proved by mul- 
tiplying 12 by 12. I 

Take another Example: Let the ſum be 54756(2 
Firft ſee what the Root of 5 is, which is 2 
2, and / om itin the Quotient, and under 
the firſt pointed Figure both, as you ſee 
here, then ſay two times 2 is 4, which taken out of 
5, there remains one, and fo have you done with 
the firſt Point, Next double the 
Quotient , which makes 4, and 
place it as you ſee here, under the 228 
Figure void of a Point, then ſee | 54756 (23 
how many times 4 you can-have *##- 
in 14, anlwer 3 times, . which 3 place both in the 
Quotient, and under the next pointed Figure, which 
is 7; thenmultiply and ſubſtraft, ſaying three times 
41512, which taken out of 14 leaves 2, which 2 
write over the 4, and cancel both the 4 and the x, as 
you do in Diviſion : And three times 3 is 9, which 
taken out of 27, reſts 18 ; which write- over head, 
and cancel what Figures you have done with, no 
otherwile:than in Diviſion, and ſo have you done 
with the firſt two Points. Now for the third poin- 
ted Figure, or if there were never ſo many more of 
them, they are done altogether as the ſecond :. viz.. - 
Double again your Quotient, it makes 46, which put 
down as gzou ice here, always obſerving this Rule, 
That che Figure of the doubled Quotient, I mean 
that in the place of Unites, ſtand under the next, 
void of Points: And thoſe of your Left hand of him, 
viz in the [places of Tens -or Hundreds, in order . 
before him, | as you do in Diviſion, ag you may ſee 
here: Then proceed,. and ſay, how many times 46 ; 
cal 
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1 can I have in 185, or rather how many 
x28 times4in1$: here Effay, as you do in 
5+756(23 Diviſion, and ſee if you can have it four 
X436 times, remembring the 4 that mult be 

4 put down under the _ Figure, and 
when you find you can have it four times, write it 


down 1n the Quotient, and alſo under your laft poin- 
ted Figure ; then ſay four times 4. is 16, out of 18, 
Pe there reſts 2, which write down, and 
x28 x0 cancel the 18 and 4. Again, four times 
$4756(234 6 is 24, out of 25, relts 1 ; which put 
34 +64 down, and cancel the 2,5, and6. Again, 
4 four times 4 is 16, our of 426, rel(ts ©: 
and ſo have you done, and find the Root to: be 234. 
Piladd but'one Example more for your praQtice : 
Ler the Number, whoſe Root isrequired be 12344578, 


lcethe working Of it. 
But in this you ſee there is a 
XZ © Frattionremains, and fo there: will 
z 44549 be inmoſt Numbers, for we ſeldom 


r2y445678(3513 happen upon a Number exa&! 
36 52x27 Square : the Fraftional Part mu 
tl therefore thus. be taken': before 
you begin to extra&t, add to your Number given two 
Cyphers, if you defire to know but to the tenth part 
of an Unite ; but if tro an hundredth part add four 
Cyphers, if to a thouſandth part of an Unite, add 
ſix Cyphers, and then work, as before, agyif it was 
all one entire Number, and look how Paints 
were placed over the Number firſt given, fo many 
places of Integers will be in the Roor; the reſt 
of the Root towards the Right-hand, will be the 
Numerator of a Decimal Frattion. For Example, 
let 143 be the Number given to be extrafted, and 
to 
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to know the Decimal Fraction as near as to the hun- 

dredrh part of an Unite ; I write it down as before, 

annexing four Cyphers to the end of ir, as you ſee 

hereunder ; and after 

having wrought #t, +19 Md 

there comes out in the prone 1430000 
uotient 1195, but be- 

SIT" 63 = F_ 

Nomber given, viz. 143, aXz3 

I therefore at the end of 

two Figures in the Quotient puta Point, which parts 

_——_— wat joe _— on 

the being Iategers, and the 95 on the Right 

Centeſms of an Unite, which you may either = 

as above, or thus, 11:5 if you pleaſe. » 

There are other ways _ by Arithmeticians 
for finding out the Squaye Root of any Number ; 
but I know no way fo- concife as this, and after a 
little practice, (o eaſie and ready, or to be wrought 
with as few Figures. To do it indeed by the Loga- 
rithms or Artiticial Numbers, is very ealie and 

leaſant, but "Su tave not atways Books of 

ogarithms about them, when they have occaſion 
to extraCt the Square Root : However I will brief- 
ly ſhew you how to do it, and give you one Exam- 
ple thereof. 

When you have any Number given whoſe 
Square Reat you deſire, ſeek for the given Num- 
ber in the "Tables of Logarithms under the Tt- 
tle Numbers, and right againſt it, under the Ti- 
tle Logarithms, you will find the Logarithm of 
the faid Number, the half of which is the Loga- 
rithm 


cy 2 
T2 


richeff of the Rooe rr he he ſeek for 
under the Title rithm, right againſt it 
under the Title Number, you will find-the R 


EXAMPLE. : 


Let 625 be. the Number -whoſe Root is .defired : 
= I ſeek. for. it under the. Title Numbers, and 
t againſt it I find this Log. 2,795880, 

divide by 2, or take 
he bale of ivasyou ſee : Half. 1,397940, | 
And finding;that- half under the Title ht Þ 
CHRa ag: Ge: Looe-dolnad, Sce pon 

one by the ny with leſs trouble. 


> act 
&z5(25 Root. 
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Geometrical Definitions. 


Point is that which hath neither Length nor 
Breadth,the leaſt thing which can be imagined, 
and w 


hich cannot be divided, commonly marked as a 
full Stop in Writings thus( . ) 

A Line has Length, but no Breadth nor thicknels, 
and ismade by many Points joyned together.in length, 
of which there are two ſorts, vis. Streight and 
Crooked. As, AB is a Streight Line, BC two 
Crooked Lines. | SE jo 


A B 


B C 


An Angle is the meeting of two Lines in a Point ; 
provided the two Lines.ſo meeting,. do not make one 
Streight Line, as the Line AB, andthe Line AC, 
Iva together in the Point A, make the Angle 

AC. | | 
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Of which Right-lined Angles there are three ſorts, 
viz, Right Angled,. Acute, Obtuſe. 
When a Line falleth perpendicularly upon another 
Line, it maketh two Right Angles. 


- 


C— 


C A Þ 
EXAMPLE. 


Let CAB be a Right Line, D Aa Line Perpen- 
dicular to it, that is to ſay, neither leaning towards 
Bor C,but exatly upright ; thea are both the Angles 
at A, vis, DAB, and D AC, Right Angles; and 

CONtaln 
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contain each juſt go Degrees, or the fourth part of a 
Circle;but if theLine D A had not beenPerpendicular, 
but had leaned towards B, then had DA C been an 
Obtuſe Angle, or greater than a Right Angle, and 
DAB an Acute: Angle, or leſſer than a Right Angle, 
as you fee hereunder, 


I'S aw 


4 A. B 


All Figures contained under three Sides are called 
Triangles, as A, B, C. 


A 


by \ 

* \ /\ 
4 4 \ © 
— \ 


Where note, The Triangle A hath three equal 
ſides, and is called an Equilateral Triangle. 

The Triangle B hath two Sides equal, and the 
third unequal, and is called an Ifoſceles Triangle. 


The Triangle C hath three unequal Sides, and i 
called a ns TY "TRE 


C 3 Of 
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Of four Sided Figures there are theſe Sorts : 


Firſt, a Square, whole Sides are all equal, and 
—_— Right, as A. a Auyib-angfed D ' 
Secondly, A Long Square, or Parallelogram, whoſe * 
Oppoſite Sides are equal, and Angles Right, as B. 
Thirdly, A Rhombus, whoſe Sides are all Equal, 
but no Angle Right, as C. 
Fourthly, A Rhomboides, whoſe Oppoſite Sides on- 
ly are Equal, and no Right Angles, as D. 
- four Sided Figures are called Trapezia, 
as 


- 


CEE oY 
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* Other Figures that are contained under 5,6, 7, 
or more Sides, I call Irregular, as FG, &c. Except 


fuch as are made by dividing the Circumference of 
a Circle into any number of Parts ;, for then they are 
Regular Figures; having all their Sides and Angles 
Equal; and are called according to the number of 
Right Lines the Circle is divided into, or more pro- 
perly according to the Number of Angles = con- 
tain, as a Pentagon, Hexagon, Heptagon, Octogon, 
&c. Which 1a plain Englih is nomore than a Figure 
of Five, Six, Seven or Eight Angles; which Angles 
are all equal one to another, and their Sides conſe- 
quently all of the ſame length. And thus ( thoug 

I mention no more than 8, ) the Circumference o 

the Circle may be divided into as many Parts as you 
pleaſe ; and the Regular Figures ariling out of ſuch 
diviſions, are called according to the number af Parts 
the Circle is divided into ; ſee for your better under- 
ſtanding theſe twoor three following. 


Ry 
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a ' A Circle is a Figure determined with one Endleſs 
Line, as A. Which 
Line is called rheCir- 
cumference of the 
Circle, in the Mid- 
dle whereof is a Prick 
or Point, by which 
the Circle 1s deſcri- 
bed, which is called 
the Center, from 
which Point or Cen- 
ter all Streight Lines 
drawn to the Cir- 
cumference are Equal, or of the ſame Length, as 
AB, A C, A D. The 


hee. BAM 
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The Diameter of a Circle, is a Line which _ 
through the Center, cuts the Circle into two Equa 
Parts, or the longeſt Streight Line that can be made 
in any Circle; as BC. 

The Semi- Diameter, 1s the half of the above-menti- 
oned Line, as AB, AC, or AD, cither of which 
is called a Semi-Diameter. 

A Chord, is any Line ſhorter than the Diameter, 


whicl1 paſſeth from one part of the Circumference to 
another, as EF. 


A Semicircle is the half of a Circle, as BDC, or 


BEC. 


A Quadrant is the fourth part of a Circle, made 
by two Diameters perpendi- 
cularly interieQting each 0. 


ther, as ABD, ADC, D 
ABE, AEC, ceither of 
which is a Quadrant, or 
the fourth part of a Circle. ,, A 4 
E 
] 


A Section, Segment, or 
part of a Circle is a piece of 
the Circle cut oft by a 
Chord Line, and is greater 
or leſs than a Semicircle, as 
E CFG is a Segment of the | 
Circle EBDCG, likewiſe EBDCF isthe greater 
Segment of the ſame Circle. 

A Superhicies is that which hath both length and 
breadth, but no thickneſs: whoſe Bounds are Lines, 
as A 1s a Superficies or Plain contained in theſe Lines 
BC, DE, BD, CE, which hath length fromB to 
C, and Breadth from B to D, but no Thickneſs. 


When 
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\When theſe bounding Lines are meaſured, and the 
Content of the Superficies caſt up, the reſult is called 
the Area, or Superficial Content of that Figure. 


EXAMPLE. 


" Suppoſe the Line BC to be twelve foot-in Length, 
and the Line BD, to be four Foot long, they multi- 
plyed together make 48 ; therefore I ſay 48 Square 
Le is the Area or Superficial Content of that 

igure. 

When two Lines are in every Part equidiſtant 
from each other, they are called Parallel Lines, as 
theLines AB and CD, which tho produced to never 
A— . B {fo greata Length, would 
C D come no aearer to cach 
other, much leſs meet. 

A Diagonal Line is a Line run- 
ning through a Square Figure, di- 


A . x" ' : 
viding it into two Triangles, begin- 
ning at one Angle of the Square, . 
and proceeding to the Oppoſite 

c Angle. In the Square ABCD, 


AD is the Diagonal Line. 


wk 
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P R O B. j X 
How to make a Line Perpendicular to 4 
Line Given. 
He Line given is AB, and at the Point C it is 
required to erett a Line which ſhall be Perpen- 
dicular to AB. 
"=" 
G F 
: - 
8 
A-2 ——_ #—R 


Open your Compaſſes to any convenient widenels, 
and letting one Foot of them in the Poiat C, with the 
other make a Mark upon the Line at E, and allo at 
D ; then taking of your Compaſſes, open them a 
little wider than before, and ſetting one Foot in the 
Point D, with the other deſcribe the Arch FF, then 
without altering your Compaſſes, ſet one Foot in the 
Point E, and with the other deſcribe the Arch GG. 

D Laſtly, 


Geometrical Problems. 


Laſtly, Lay your Ruler to the Point C, and the 
oterſettion of the two Arches GG and FF, which 
is at H, anddrawing the Line H C, you have your 
deſire, H C being Perpendicular to AB. 

See it here done again after the very ſame manner, *® 
but may perhaps be plainer for your Underſtanding. 


F 1 CG 
"PMDE | ; 
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F” ad 
PROB. uw 
How to raiſe a Perpendicular upon the End 
- of a Line. 
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AB is the Line given, andatB it is required to 
eret/the Perpendicular B C. 

If you have room you may extend the Line AB 
to what length you pleaſe, and work as above; but 
if not, then thus you may do it : . 

Open your Compaſſes to an ordinary extent, and 
ſetting one Foot in the Point B, let the other fall at 
adventure, no matter where in Reaſon, as at the 
Point ©, then without altering the extent of the Com- 
paſſes, ſet one Foot in the Point ©, and with the 
other croſs the Line AB asat D : Alſo on the other 
ſide deſcribe the Arch E ; then laying your Ruler to 
D and © draw the prickt Line D © F. Laſtly, from 
the Point B, you began at, through the InterjeCtion 
- g draw the Line Bg C, which 1s perpendicular to 

B. | 


Another way to do the ſame, I think more eaſie, though 
indeed almoſt the ſame. 


Let AB be the given Line, B I the Perpendicular 
required. 


— — 
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Set one Foot of your Compaſles in B, and with 
the other at any ordinary extent deſcribe the Arch 
CEFD, then keeping your Compaſles at the ſame 
extent, ſet one Foot in C, and make a Mark upon the 
Arch at E; allo ſetting one Foot in E, make another 
Mark at F, then opening your Compalles, or elſe 
with the ſame Extent, which you pleaſe, ſer one 
Foot in E, and with the other deſcribe the Arch GG, 
alſo ſetting one Point in F, make the Arch HH, then 
drawing a Line through the inter{cCtion of the Arches 
G and H, to the Point firſt propoſed B, you have the 
Perpendicular Line LB. 


+ %*'H We '* 


How from a Point aſgned, to let fall a Per- 
pendicular upon a Line given. 


The Line given is AB, the Point is at C, from 
which it is deſired to draw a Line down to A B, that 
may be Perpendicular to it ; 


of kh 
0 
A R=— "2 
7 oa 
Firſt, ſetting one Foot of your Compaſſes in the 
Point C, with the other make a Mark upon the Line 
AB, as at D, and alſo at E, then opening your Com- 
paſſes wider, or ſhutting them cloſer, either will do; 
let 


) 
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ſer one Foot in the Point of Interſe&ion at D, and 
with the other deſcribe the Arch gg, the like do at 
E, forthe Arch 4h : Laſtly, from the Point aſſigned, 
through the Point of InterſeQtion of the two Arches 
7g, and hh, draw the Perpendicular Line CF. This 
15 no more but the Firſt Problem reverſed : The ſame 
you may do by the ſecond Problem, viz. let fall a 
Perpendicular nigh the end of a given Line. 


PROB. uy. 
How to divide a Line into any Number of Equal Parts. 
AB is a Line C 


given, and it 15 re+ 
quired to divide it 
| into 6 equal Parts, 

Make at the 
Point B aLine Per- 
pendicular to A B, 


as BC; dothe. 


{ame at A the con- 
trary way, as you 


lee here ; open ' 


your Compalles 
to any convenient 
Widenels, and up- 
on the Lines B C, 
and AD, mark 
out five Equal 
Parts ; for it muſt 
be always one leſs 
than the Number 
you intend to, di- 


vide the Line into: * 


which parts you 
may number, ' as 


14 


Geometrical Problems. 


you ſee here, thoſe upon one Line one way, and the 
other the contrary way ; then laying your Ruler 
from N®- 1, on the Line BC, to No- x. on the Line 
AD, it will interſe&t the Line ABat E, which you 
may mark with your Pen, and the Diſtance between 
BandE, is one {1xth part of the Line; ſo proceed on 
*ill you come to N®- 5, and then you will find that 
you have divided the given Line into fix Equal Parts, 
as required. 


PRORB. v. 


How to make an Angle Equal to any other 
Angle given. 


The Angle givenis A, and you are deſired to make 
one Equal to it, 


Draw the Right Line B C, then going to the An- 


gle A, {et one Foot of your Com 1n the Poant 
, and with the other at what Di ee you fron &e- 


——— 
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ſcribe the Arch I K, then without altering the extent 
of the Compaſles, ſet one Foot in B, and draw the 
like Arch, as fg; after that meaſure with your 
Compaſſes how bi it is from Ktol, and the lame 
diſtance ſet down-upon the Arch from g towards f, 
which will fall at E, after draw the Line BED, 
and you have done. 


PRO B. vi 
How to make Lines Parallel to each other. 


AB isa Line given, and it is required to make a 
Line parallel unto it, 


e D. 
£575: Us F ol, 
AD amen 


e 


Set one foot of your Compaſſes at or near the end 
of the given lincas at C, and with the other deſcribe 
the Arch 46; do the ſame near the other end of the 


ſame line, and through the utmoſt convex of thoſe 
two Arches draw the Parallel line C. D. > 


PROB. 
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P ROB. vi. 


Fow to make a Line Parallel to another Line, 
* which muſt alſo paſs through a Point aſſigned. 


Let A B be the given line, C the point through 
which the required Parallel line mult pals. 


Set one foot of- your Compaſles in C, and cloſing 
them ſo that they will juſt rouch, ( and no more ) 
the Line AB: delcribe the Arch 44; with the ſame 
extent in any =_ of the given Line ſet one Foot, and 
deſcribe another Arch as at D: chen through the 
aſſigned Point, and the utmoſt} Convex of the laſt 
Arch, draw the required Line CD, whach 15 Paral- 
lel to AB, and paſleth through the Point C. 


P R OB. -vau. 
How to make a Triangle, three Lines 


being grven you. 


Let the three lines given be 1, 2, 3, The Queſtion is 
how to make a Triangle of them. 


\ 


Take 
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Take with your Compaſles the length of either of the 
three, in this Exam- I —— R_—_ 
ple ; let it be that 2 nn — 

No. 1, viz. the long- 
eſt, and lay it down 
as hereunder from 
AtoB; then taking 
with your Compaſles 
the Length of the 
Line 2, {ect one Foot 
in B, and make the A — 
Arch C; alſo taking the length of the laſt Line 3. 
place your Compaſſes at A, and make the Arch D, 
which will interſe& the Arch C at the Point E ; from 
which Point of Interſe&ion draw Lines to A B, which 
ſhall conſtitute the Triangle AEB; The Line AB 
being equal to the line N® z,BE to N®- 2, AE to No. z. 


—_ — —— 
EE _ 


” E020: 2 


How to make a Triangle equal to a Triangle 
grven, and eOUVETY way in the ſame 
Proportion. 


Firſt make an Angle Equal to the Angle at A, as 


3ou were taught in 
PROB. v. Then 
making the Lines Re. ll. z 
ADand AE equal 
to AB and AC, R "B 
draw the Line DE. | 
Or otherwiſe you E 


may doit as you were taughtin PROB. viii. 
E PROB. 


, 
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How to make a Square Figure. 


A Let A be a Line given,and 
_— it is required to make a {quare 
c Figure, each ſide of which 
| ſhall juſt be the length of che 
” T7 C Line A. , 
Firſt lay down the length 
of your Line A, as A B. 
Secondly, raiſe a Perpendi- 
cular of the ſame length 
: at S SO TY 
Thirdly, take the length 
- - of ter of the arms 
oned Lines with your Compalles, and ſetting one 
Foot in C deſcribe the Archee ; do the like at A, and 
deſcribe the Arch ff. 
Fourthly, draw Lines from A and C into the Point 
of InterſeQtion, and the Square is finiſhed. 


FEREUM AL 


How to make a Parallelogram, or long Square. 


yy n—————cnants —— This 1s much like the 
2 former. Admit two Lines 

be given you, as 1, 2, 
'C and it is required to 
| make a Parallelogram of 
' * them : What a Paralle- 

logram 


\v 
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logram is, you may ſee in the Second Chapter of De- 
finttions. 

Firſt, lay down your longeſt Line, as AB, upon 
the End of which ereC&t a Perpendicular Line, equal 
in Length ro your ſhorteſt Line, and fo proceed, as 
you were taught in the foregoing Problem. 


PROM = 
How to make a Rhombus. 


Firſt make an Angle, ſuppoſe ACB, no matter 
how great or {mall ; but be ſure 
let the rwo Lines be of equal j 
length ; then taking with your 
Compaſles the length of one of 
thoſe two Lines, fet one Foot in 
A, and deſcribe the Arch 56 ; al- 
{o ſet one Foot in B, and deſcribe 
the Arch c c. Laſtly, draw Lines, * 
and it is finiſhed. Two Equila- 
teral Triangles 1s a Rhombus. 

A Rhomboides differs juſt fo 
much, and no more from a Rhom- & 
bus, as a Parallelogram does from 
a true Square ; itis needleſs therefore, I preſume, to 
ſhew you how to make it. 


Geometrical Problems. 


,PROB. X111, 


How to divide a Circle into any number of | 
E jual Parts, not exceeding ten, or other- 
wiſe bow to make the Figures called, Pen- 
tagon, Hexagon, Haptagon, Octo- 
gon, oc. 


Let ABCD bea Circle, in which is required to 
be made a Triangle, the greateſt that can be made in 
that Circle. 

C Keeping your Com- 

_—_—_ paſles at the ſame ex- 

ku, W . tent they were at 

| _ \, when you made the 

/ | hn \ Circle, ſct one Point 

A | R. |\ of them in any part 
| | -/Bof the Circle, as at 

/ A, and with the 0- 
ther make a Mark: at 

AY ' Eandf, anddraw a 
Line between E and 

F D f, which will be one 

Side of the Triangle. 

I need not tell you how to make the other rwo 
Sides, for it is an Equilateral Triangle, all threc 
Sides being of Equal Length. 


"IST, UC RROS.C.OCOCPRrSoatr . ALES a 


my i 
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To make 4 Pentagon or Five-fided Figure. 


Draw firſt an obſcure Circle, as ABCD; then 
draw a Diameter from A to C 

B ; make another Diameter 
Perpendicular to the firit, 
as CD; then taking with 
your Compalles the Length 
of the Serni-Diameter , ſet 
one Point in A, and make 
the Marks E F, drawing a 
Line between thery, as you 
did to make the "Triangle. 
Next, ſet one Point of your Compaſſes in the Inter- 
ſeCtion at g, and extend the other tro C, draw the 
Arch CH : The neareſt Diſtance between C and H, 
viz, the Line C IH, is the Side of a Pentagon, and 
the greateſt that can be made within that Circle : 
Which with the ſame extent of your Compaſſes you. 
may mark out round the Circle, and drawing Lines, 
the Figure will be finiſhed. | 


To make a Hexagon or Six-ſided Figure. 


Draw an obſcure Circle, 
as you ſee here, and then 
without altering the extent 
of the Compalles, mark out 
the Hexagon required þ 
round the Circle; for the | 
Semidiameter of any Circle \ 
is the ſide of the greateſt 
Hexagon that can be made 
withia the ſame Circle. 


g—_— —— 


% 


Fg 
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This is the way Coopers uſe, to make Heads for their 


Casks. 
To make a Heptagon, or Figare of Seven, equal Sides 
and Angles, 
You muſt begin and 
proceed as if you were 


going to inſcribe a Tri- 
angle in a Circle, till 
= have drawn the 
ineEF; then taking 
with your Compaſles 
the half of that Line, 
viz. from © to E, or 
from © to F, mark 
out round the Circle 
our Heptagon, for the 
falf of e Line EF is 
one ſide of it. 


To make an Ottogon, commonly called an Eight-ſquare 
Figure, 


Firſt 


M_—_ 
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Firſt make a Circle. 


Secondly, divide it into four equal Parts by two 
Diameters, the one perpendicular to the other, as 


AB and CD, 


Thirdly, Set one Foot of the Compaſſes in A, and 
make the ArchEE ; alſo with the ſame extent fer 
one foot in C, and make the Arch ff; then through 
the InterſeQion of the two Arches draw a Line to the 


Center, vis. g h. 


Laſtly, Draw the Line I C og I A, either of which 


is the ſide of an Otagon. 


To make 4 Nonagon. 


Firſt make a Cir- 
cle, and a Triangle 
in it, as you were 
taught at the begin- 
ning of this Problem. 
Then divide one 
third part of the 
Circle. As for Exam- 
ple, that A, 1,2,3,B, 
into three equal 
Parts. Laſtly, draw 
the lines A1,1,2,2B, 
&c. each of theſe 
Lines is the (ide of a 
Nonagon. 


To 
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1o mate a Decagon. 


You muſt work altoge- 
ther as you did in making 
a Pentagon : See the Pen- 
tagon above, where the di- 
ſtance from the Centre K to 
the Point at H is the (ide of 
a Decagon or Ten-ſided Fi- 
gure. 


ff H's4 UW -. 7 


Three Points being given : How to make a 
Circle , whoſe Circumference ſhall paſs 
through the three given Points, provided 
the three Points are not in a ſtreight Line. 


Let A; B, C, be the "three Points given ; firſt 
ſetting one foot of your Compaſſes in A, open them 
to any convenient widenefs, more than half the di- 


{tance 


Gemetaloet Dakine. 
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Rance between A and B, and deſcribe the Arch dd; 


then without altering the extent, ſet one in B, 
and croſs the firſt ArchatE and E, thoſe two 
Interſeftions draw the Line E E. 


The very ſame you muſt do between B and C, and 
draw the Line ff; where theſe two Lines interſe& 
each other, as ate, there is the Centre of the Circle 

uired ; "theretore ſetting one foot of your Com- 
pailes in g; extend the other to either of the Points 
given, an ' deſcribe the Circle A B C.- Note the 
Ceatre of a Triangle is found the ſame way. 


 PROB. xv. 
How to make an Ellipfs, or Oval ſeveral ways. 


= 


PO 
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' Fig. 1. Make three Circles whole Diameters ma 
bein a freight Line, as A B: Croſs that Line with 
another + to it, at the Ceatre of the 
middle Circle,as c d : draw the Linesce,c h, dg, d f. 
Set one foot of the Compaſſes in D, and extend the 0- 
cher to g, deſcribing the part of the Ellepſis g f; with 
the ſameextent,ſerting foot one in c,deſcribe the other 
parth e: The two Ends are made by parts of the two 
outermoſt ſmal{ Circles, as you ſee Fe, gh. 

Fig. 2. Draw two {mall Circles, whoſe circumſe. 
rence may only touch each other : Then taking the 
diſtance between their * Centers, or cither of their 
Diameters, . fet one foot of your Compaſles in cither 
of their Centres, as that marked 2, and with the 
other make an Arch at «, alſo at 6 ; then moving your 
Com to the Centre of the other Circle, croſs 
the faid Arches at « and 6, which Croſles let be the 
Centres of two other Circles of equal bigneſs with 
the firſt, Then through the Centres of all the 
Circles draw the Lines AB, CD, BH, FG; 
which done, place one foot of the Compaſſes in the 
Centre of the Circle I, and extend the other to C, 
deſcribing the Arch of the Ellipſis C E : The fame 
you muſt do at 2, to deſcribe the part B H, and then 
15 your Ellipſis finiſhed. 

Fig. 3- This needs no Deſcription, it being fo like 
the two former Figures , and eaſier than cither of 
them. 

Here Nate, that you may make the Ovals i and 3 
of any determined length : for in the length of the 
firſt, there is four Semi-diameters , of the ſmall 
Circles; and in the laſt but three : It therefore any 
Line was given you, of which length an Oval was 
required, you muſt take in with your RY = 

ourt 


, 


<— 
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fourth part of the Line, to make the the Oval Fig. 1. 
and the third part to make the Oval Fig. 3; and with 
that extent you mult deſcribe the ſmall Circles : The 
Breadth will be always proportional to the Length. 
But if the Breadth be given you, take in alſo the fourth 
part thereof, and make the Oval Fig. 2. 

* Fig. 4. This Elliplis is to be made, having Length 
and Breadth both given. Let AB be the Lengrh, 
C D the Breadth of a required Oval. Firſt lay down 
the Line A B equal to the given length, and croſs it 
in the middle with Oo CD, equalto 
the given Breadth. , take 1n' half the Line 
A B with your Compalles, Viz. A E, or BE, ſet 
one foot in C, and make two-gaarks upon the Line 
A B, viz.f and 2; alſo with the ſame extent ſet one 
foot in D, and croſs the former marks at fand g. 
Thirdly, at the Points f and g, fix two Pins ; or it 
it be a Garden-plat, or the like, two- ſtrong Sticks, 
Then putting a Line about them, make faſt the rwo 
ends at ſuch an exaGt length, that ſtretching by the 
two Pins, the bent of the Line may exattly rouch A 
or B, or CorD, or h, as in this Diagram it does 
at þ; ſo moving the Line ſtill round, it will deſcribe 
an exact Oval. 


F 2 Prob. 
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PRO B. xvi 


How to divide a given Line into two 
Parts, which may be in ſuch Proportion to 


each other, as two given Lines. 


G- — ———C 
D _ -D 
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Let AB be the given Line to be divided in ſuch 
Proportion as the line C is to the line D. 

Firſt from A draw a Line at pleaſure, as A E; then 
taking with your Compaſles the line C, ſet it off 
from A towards E, which will fallatF: Alſo ta 
the line D, and ſet off from F to E. | 

Secondly; draw the line E B; and from F make a 
line parallel to.e b, as F G, which ſhall interſeQ the 
given line A Bin the Proportional Point required, viz 
at G; making AG and GB in like proportion to 
cach other, as C Cand D D, 


Example by Arithmetick. 

The line C C is 60 Feet, Perches, or any thi 
elſe ; the line D Dis 4o ; the line A Bis 5o ; whic 
is required to be digided in ſuch proportion as 60 to 
40. Firſt add the two lines C and D her, and 
they make 100 : Then ſay, if zoo the whole give 60 
for its greateſt part, what ſhall 5o, the whole line 
AB, five for its greateſt Proportional part ? Mul- 
tiply 5o by 60, it makes 3ooo ; which divided by 
100, produces 3o for the longeſt part ; which 3o 
taken from 50, leaves 20 for the ſhorteſt part; 'as 
therefore 60 is to. 40, o is 3oto 20. 


PROB. zxvu. 


T hree Lines being given, to find a Fourth in 
Proportion to them. 
Let A B C be the three Lines A——14 
given, and it is required to find B——-—18 


a fourth Line which may be in C———1 
tuch-proportioato C,asB isto A ; 


which: 


——— 
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which is no more but performing the Rule of Three 
in Lines. As if we ſhould fay, if A 14 give B18, 
what ſhall C 21 give ? Anſwer 27. But to perform 
the ſame Geometrically, work thus. 

Firſt make any Angle, as B A C. Then take with 
with your Compaſles the firſt line A, and fer it from 
Ato14. Allo take the ſecond Line B, and ſet it 
irom A to 18 ;-draw the line 14, 18. Then take 


the third line C with your Compaſſes, and ſet it from 
A to 21. From #21 draw a line parallel to 14, 18, 
which will be 21, 27. Then from A to 27 1s the 
length of your Fourth Line required. 


And here for a while I ſhall leave theſe Problems, 
till I come to ſhew you how to divide any piece of 
Land ; and to lay out any piece of a given quantity 
of Acres into any Form or Figure required : And 4a 
——_ time I ſhall ſhew you what is neceſſary to 

known. 


CHAP. 


C-H A P. IV. 
Of Meaſures. 


A Nd firſt of Long Meaſures ; which are either 

Inches, Feet, Yards, Perches, Chains, &«c. 
ote that rwelve Inches make one Foot, three Feet 
one Yard, five Yards 'and a half one Pole or Perch, 
four Perches one Chain of Guzrer's, cighty Chains 
one Mile. But if you would bring one fort of Mea- 
ſure into another, you muſt work by Multiplication 
or Diviſion. As for example, Suppoſe you would 
know how many Inches are contained in twen 
Yards : Firſt reduce the Yards into Feet, by multi- 
plying them by 3, becauſe 3 Feet make one Yard, 
the Produtt is 60,, which multiplyed by 12, the num- 
ber of Inches in one Foot, gives 720, and ſo many 
Ioches are contained in 20 Yards Length. 

On the contrary, it you would have known how 
many Yards there are in 720 Inches, you muſt firſt 
divide 720 by 12,the Quotient is 60 Feer ; that again 
divided by 3, the Quorient 15 20 Yards. The like 


you muſt do witlr ay other Meaſure, as Perches, . 


| Chains, &c. of which more by and by, 


Fx ink | Foot [Yard Perch|Chain' Mile | 
Inc 92] 12 |} 36 | 198 | 792 6336c| 
[ner 4.56 25 [100 


_25 [100 |8000 
| Feet | 3 |16.5 | 66 5 


ards 5.5 | 22 \1760 


— 


== 4 | 320 
hain! $6 


—————— _— — 
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A Channs 


See this Table of Long Meaſure annexed, the uſe 
whereof is very calic : 1t you would know how ma- 
ny Feet in Length go to make one Chain; look 
for Chainat Top, and at the Left-hand for Feet, 
againſt which, inthe common Angle of meeting, is 
66, fo many Feet are contained in one Chain, 

But becaule Mr, GuntersChain is molt in uſe among 
Surveyors for mealuring of Lines, I ſhall chiefly in- 
fiſt on that meaſure, ic being the beſt in uſe for 
Lands, 

This Chain contains in Length 4 Pole or 66 Feet, 
and is divided into 100 Links, each Link is there- 
fore in length 7? Inches : If you would turn any 
numberof Chains into Feet, you muſt multiply them 
by 66, as 100 Chains multiplyed by 66, makes 6600 
Feet ; but if you have Links to your Chains to be turn- 
ed into Feet and Parts of Feet, you muſt ſet down the 
Chains and Links, as if they were one whole Num- 
ber, and after having _—_ Ox that Number by 
66, cut off from the ProduCt the two laſt Figures to 
the Right-hand, which will be the Hundreth Parts of 


a Foot, and thoſe on the Left-hand the Feet required. 
EXAMPLE. 


Let it be required to know how many Feet there 
are in 15) 25 Links. 
I ſet down thus the Multiplicand I525 
The num. of Feet in z Chain, Multiplicer, G66 


9150 
9150 
Produc 1006150 Feet, 
The 


Re Mow Te 2 Of Mea ures. 4.1 


The Produt is 1006: %,. This is fo, plain, it needs 
no other Example. 

But now on the other hand, if One thouſand and 
ſix Feet and an half was- given you to- reduce into 
Chains and Links; you muſt divide 100650-by-66, 
the Quotient will be 1525, viz. 15 Chains, 25 Links. 
But for thoſe that do not well underſtand Decimal 
Avithmetick , and may perhaps meet ' with harder 
Qugſtions of this nature, Fhave here iaſerted 
a Table, Thewing how inany Feet and 

— —_— The Exp la of 

=, ning Hatton 

One Link ro One hundred Clans the Table. 


S|\2|7 
2. * | 8. IF you would 
v 2-] know how many 
Feet are contained , 
in Twenty of Mr. 
IF ' Gunters Chains. ' 
2) 132] $8 Firſt, under Title 
3. 198] 12] Chains, ſeek for 20; 
4| 264, 16] andrightagainſt it, 
. 20 þ 339% 20 under Title Feet , 
7 
8 
9 


; 
8 
Z 


+ 143g e 022g 


399) 24! ſtands 1320, the 
number ot Feet con- - 
594) 36} Ffained in Twenty 
* 4© 10} 660} 40 Chains, Alſo un- 
.8o | 20/1320] 8o| der Title Perches, 
.20] | 3oſ1g8 120] {tands 80, the num- 
ber of Perches con- 
tained in Twenty 
Chains, 


G Again, 
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Again, If yon would know how many Feet are 
contained in-Eight Links only of the Chain, ſeck. 8 
under Title Links, and right again(t it ſtands os. 28, 
which is five Feet 3. of a Foot, ſomething more than 
five Feet and a quarter. Alſo under Title Perches and 
Parts of a Perch, ſtands o. 32, which ſignihes that 
$ Links contain © Perch ::, of a Perch; But to 
know how many Feet are contained. in any number 


of Chaios and Links together. Firſt ſeek the Feet 


anſwering tothe whole Chains, and write them down 
next the firſt anſwering to the Links ; and adcing 
them. to. the: other, you will have your deſire, Ex- 
ample; In 15, Chains, 25 Links, how many Feet ? 
Furſt, by the Table I 
had to Chains to con- 


tain 660 Feet, which T Chains, Feet, Parts, 
write down thus lo 660 

And when you have W;. 

added them together, Links 20 13 20 
you find the Sum to be 5 "us: 
1006 Feet, and {.:, of 

a Foot,that is contain- Added 1006 5o 
ed in 15 Chains, 25 

Links. 


In like manner, if it had been asked, how many 
Perches had been contained in 15 Chains, 25 Links : 


Of Meaſures, a 
In the Table againſt 10 Perch, ' Parts, 
Chains ſtands 40 
5 20 
20 Links co © 8 
| 5 Links 00 © 20 
Anſwer, 61 Perches * s. - & : o >a 


"Mark, that the foregoing Table is as big again as 
it need tobe ; for you ſee both the Columns are alike 
in Figures, and only differenced by Points. I made it 
fo for your clearer underſtanding of it ; which when 

ou well do, you need uſe no more but one Column ; 
and that if you pleaſe, you may have placed on a 
Scale, or any other Inſtrument. But now to bring 
a Leſſer Meaſure into a Greater, is ſo much harder 
than to bring a Greater into a Leſs, as Diviſion is 
harder than Multiplication. I have therefore, for your 
ceaſe, hereto annexed a large Table, with Which by 
InſpeQtion only, or at moſt by a little eafie Addition, 
as 1n the former, you may change any number of 
Feet into Chains, Links, and Parts of a Link (remem- 
bring all this while I mean Mr. Guxter's Chain) ; alſo 
into Perches and Parts-of a Perch. 
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ch, afe 


+ 


, and Parts of a 


Perches and Parts of a Per 


y Chains, Links 
in any number of Feet, from 1 to 10600. 


man 
alſo how many 


Link . 
contained 


A Table, ſhewing how 


| 


———_—. 


Feet ,Chain 
1 (>) 

2 O 

3 's) 

4 ©\ 

s O\ 

6 (s) 

7 O 
=. 

=. 2 
299 
2 © 

3 © 
40) © 
gol © 
60] 0 
70 I 
80 1 
go I 
100 I 
200] 3 
300 + 
400k} &6 
i 1-.) 
9 

lO 

I2 

13 

S 


LinkiP.otL. 


Fig 
030 
$45 
060 


O90 
606 
121 
636 


303 


454 
606 


375 | 


KH 


Perch | 4 
O O6O 
0 I21 
(#) 181 
O 242 
- 303 
O 363 
9 424 |} 
O| 4%4 
O01 $45 
© | 606 
1 ; 2 I 2 [ 
I 818 
2 | 424 
3 4 030 
3 | 636 
4} 242 
4 | $48 
3 } 454 
6 | o60 
I2f 121 
18 181 
24] 242 
30 1 303- 
36 4 363 
42 | 424 
4s | 484, 
44 | $45 
60 606 | 
121 212 
181 $18 
242 424 
303 030 
363 636 
424} 242 
484 | $48 
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This Table is like the former, and needs not 
much Explanation. However I will give you an 
Example or two. 

Admit I would know how many Chains in length 
are contained in '500 Feet. Firſt, in the left-hand 
Column , under Title -Feer, 1 look out 500, and 
right againſt itT find 7 Chains, 57 Links, 575 Parts 
of 1000 of a Link, or 7 Chains, 577:;. So like- 
wiſe under Title Perches, 1 find 30,3:3, Perches. But 
if you would know how odd Feet that 1:2 is, 
you muſt ſeek for 303'in the Column titled Payrs of 
« Perch, and right againſt it you will find 5 Feet. 
So I ſay that 500 Feet 1s 3o Perches, 5 Feet. » 

Again , I would know how many Chains and 
Links there are in 15045 Feet ? Firft ſcek for 10600, 
and write down the Chains, Links, and Parts of a 
Link contained therein. Do the like by 5000; alſo 
by 4o and 5. Laſtly, adding them together, you 
have your delire, 


Feet, Chain, Link, Parts 


10000——15L==FI==515, 
$000 — T$SED7ISE=7ST 


40——  O==60===606 
$ 


MHaded, makt———227 95 453 


O== JT==$79 


Anſwer, 227 Chains, 95 Links, are contained in 


15045 Feet. 


One Example more, and I have done with this 
Table. y 


— How many. Perches do 10573 Feet make ? 


Feeb, © 
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Feet, Perches, Parts, 


-x0000 606 060 
500 zo 303 
70 4 242 

3 o 181 

Add 640 786 


The Anſwer is, 640 Perches, and ., 7's of a Perch, 
or 13 Feet. I had forgot to tell you what a Furlong 
is ; it is 40 Perches1n length ; $8 —_ make 
x Mile. And ſomuch of Long Meeſere : I ſhall now 


-proceed to 

Square Meaſure. | 
. Planometry, or the meaſuring the Superficies or 
Planes of things ( as Sir Jonas Moore ſays) is done 
with the Squares of ſuch Meatures, asa _ Foot, 
a Square Perch, or Chain, that is to ſay, by Squares 
whoſe Sides are a Foot, a Perch, or Chain ; and the 
Content of any Superficies is ſaid tobe found, when 

we know how many fuch Squares it containeth. 
As for Example : _— AB CD wasa Pieceof 
d, and the Length of the 
A Line AB orCDwas 4Perches; 
| alſo the Length of the Line 
=— AC orBD was 5 Perches ; 
I ſay that Piece of Land 
_— contains 20 Square Perches , 
as = may ſee it here divi- 
A ded ; every little Square be- 
ing a Pe having a Perch 
in Length for its fide. If 
pY9u lay down a Square Fi- 
C gure, whoſe fide is x Foot 


and 


acc. 
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_ 


and art the end of every Inch you draw Lines crothng 
one anotheggas theſe here, you will divide that Squar ec 


Foot into 1 44 little Squares, or _ Inches. 
Oc thus, The Line 44 is a Perch long a 

or 16 Feet 2, {Fs the Line 54; andthe, 

other 2-Lines : The whole Figure 4b c 4 

is called a Square Perch. - 


But before we goany farther 


lowing of Square Meaſure. 
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, take this Table fol- 


LY 
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This Table is like the former of Long Meaſure, and 
the uſe of it is the ſame. 

Example, It you would know how many Square 
Feet are contained in one Chain, look for Feet at 
Top, and Chain on the Side, and in the common 
Angle of meeting ſtands 4356, ſo many Square Feet 
are contained in one Square Chain. 

The common Meaſure for Land is the Acre, which 
by Statute is appointed to contain 160 Square Per- 
ches, and it matters not in what form the Acre lye in, 
{o it contains juſt x60 Square Perches : as ia a Paral- 
lelogram 10 Perches one way,, and 16 another con- 
tain'an Acre : So does & one way and 2o another, 
and 4 one way and 4o the other. It then, having 
one Side given 1n Perches, you would know how far 
you muſt g0 on the Perpendicular tg cut off an. Acre ? 
you mult divide 160 (the number of Square Perches 
in.an Acre ) by thegiven Side, the Quotient is your 
deſire. As for Example, the given Side is 20 Perches, 
divide 160 by 20 the Quotient is 8 : By that Tknow, 
That 20 Perches one way, and 8 another, iacludi 
a Right Angle will be the two Sides of an Acre; 
the other rwo Sides muſt be parallel to theſe. 

And here I think it eonvenient to inſert this nece{- 
ſary Table, ſhewing the Length, and Bredth of an 
Acre in Perches, Feet and Parts of a Foot : Burt if 
your given Side had been in any other ſort of Meaſure; 
As for Inſtance in Yards, You muſt then have ſeen 
how many Square Yards had been in an Acre, and 
that Summ you muſt have divided by the number of 
your given Yards, the Quoticnt would have an{wer- 


.ed the Queſtion, 


EXAMPLE. 
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pes? | T Length of Length of 
EXA MPLE. Ham _ 

If 44 Yards begiven | T [x F J | 
for the mw , wa 1 4 
many Yards ſhall there |['-—-—J—] |[TTT 
be in Length of the — Ar = ow 

cre -&# . 3 # —_ 

Firſt, I find that an |'2_|'3 | $*| Þ2| 5 | 5- 
Acre contains 4840 |'3 |'2 | 5 Þ1 | s |2: 

uare Yards, which I |14 [+1 | 7:4} Þ2|5|0 
divide by 44, — 15 [to ſir | Þ3 | 4 ['4- 
tient at ec the [is Jo [o | 4 | 4 [11% 
Lengt cre.And [15 | 9 | 67} þs 9: 
thus knowing well how I 8 Ita, þe” - 72 
o bode Lg ad jy [216] pre 
may allo by the ame 2012 ]2 AC _ 
way know how to lay P72] P2414] — 
down any number of [22 | 7] 4 | {2 |-4 2. 
Acres together ; of [23 | |'5* | [41 13 I'45 
which more anon. 24 |S [1 42 13 Þ3r 

Reducing of one ſort |25 | 5s Þ5 ?;| [43 | 3 [15% 
of Square Meaſure to [26 | 6 | 2!i] [44 | 3 j10d } % 
another, is done, as be- 127 | 5 ſis: | las | 3 | 9 


fore taught in Long 


Meaſure, by Multiplication and Diviſion. And be- 
cauſe Mr. Genter's Chain is chiefly uſed by Surveyors, 
I ſhall only inſtance in that, and ſhew you how to 
turn any number of Chains and Links into Acres 
Roods and Perches : Note that a Rood is the fourth 


part of an Acre. 


And firſt mark well that 10 Square Chains make 


*one Acre, that isto ſay, x Chain in Bredth, and-10 in 
X H Length; 
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Length ; or 2 in Bredth and 5 in Length, is an Acre ; 
as you may ſee by this ſmall Table. 


T7 > And thus well weigh- 
2 7 Bb -] ing that 16 Chains make 


S one Acre, if any number 
» of Chains be given you 
. ro turn into Acres, you 
>” 


66 £6685" breviated by only cutting 
42 285 offthe laſt Figure, as it 
25 1590 Chains were given 
9 11 11z to turn iato Acres, 
cutting off the laſt Fi 
gure 1590, there is left x59 acres, which is all one 
as if you had divided 1590 by 10. Butif Chains and 
Links be given you together to turn into Acres, Roods 
and Perches, firſt from che given Summ cut oft three 
Figures, which is two Figures for the Links and one 
for the Chains, what's left ſhall be Acres. Andto 
know how many Roods and Perches are contained in 
the Figures cut off, multiply them by 4, from the 
Product cutting off the three laſt oo you will 
have the Roods : And then to know the Perches, mul- 
tiply the Figures cut off from the Roods, by 4o, from 
which ProduCt cutting off again three Figures, you 


have thePerches, and the Figures cut ott are thou» 
Endth Parts of a Perch. 


1 Flio os mult divide them by 10, 
2 4 00 and the Quotient will be 
83 2 33 333 - thenumberof Acres cog- 
24 £2 tained in ſo many Chaias. 
- pP_ But this Diviſion is ab- 

A 

a 


ww x WH HwwwaO 
A 
[*) 


EXAMPLE. 
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EXAMFELES 


I uare Chains, and uare Links, how 
m_— = - Roods and md Ur 


Acres, 159/g55 


4 
Anlwer, 159 Acres, 3 Rood _— 
32%.. Roods 3,620 
40 
Perches 241800 


On the contrary, if to _ number of Acres given, 
you add a Cypher, they will be turged into Chains, 
thus gg Acres are 990 Chains, 100 Acres 1900 Chains, 
&c. The ſame as 1t you had multiplyed the Acres by 
10. And it you would turn Square Chains into 
_ Links, add four Cyphers to the end of the 
Chains, ſo will 990 Chains be 9900000 Links, 1000 
Chains 10000000 Links, all one as if you had mulri- 
plyed 990 by 10000, the number of Square Links 
contained in one Chain. 

And now, whereas in caſting up: the content of a 
piece of Land meaſured by Mr. Gaxter's Chain, (viz. 
multiplying Chains and Links by Chains and Links ) 
the Produtt will be Square Links; you muſt there- 
fore from that Produdt cut off five Figures to find the 
Acres ; which is the lame as it you divided the Pro- 
du by 100000 ( the number of Square Links con- 
tained in one Acre) then multiply the five Figures 
cut off by 4.;_ agd from that Produtt cutting off five 
Figures you will have the Roods. Laſtly multiply by 

H 2 


40, 


2 
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40, and take away ( as before ) 5 Figures, the reſt 
are Perches. | 
- EXAMPLE. 
Admit a Parallelogram, or Long Square, tobe one 
way $5 Chains, 55 Links ; and the other way 4 


Chains, 35 Links : I demanJ the conteat in Acres, 
Roods and -Perches ? 


Maltipls $55 

Adair oP 43 
2773 

1665 

| __2220 
Anſwer, 2 Aeves | Aeres 2/41425 
1 Rood + 
Roods 165700 

12* Parts of a Perch 

Perches 26 28009 


Laſtly, Becauſe ſome Men chule rather to caſt up 
the Content of Land ia Perches, 1 will here briefly 
ſhew you how it is done.; which is only by dividing 
by 160 ( the: number of Square Perches contained in 
One Acre) the number of Perches given. 


EXAMPLE. 


Admit a Parallelogram to be in leagrh 55 Perches, 
and in breadth 45 Perches ; theſe rwo- multiplied 
tozether, make 2475, Perches; which to turn into 
Acres, divide by 165, the Quotient is 15 Acres, and 
75 Perches remaining ; which to turn into Roods, 
divide by 40, the Quorieat is x Rood, and 35 Perches 
remaining. So much is the Conteart of ſuch a piece 
of Land, viz. 15 Acres, 1 Rood, and 35 Perches. 


Here 
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Here follows a Table totura Perches into Acres, 
Roods and Perches. 


JE 


The Uſe of this Table. 


In 2475 Perches, how many. 
Acres, Roods and Perches. 


T 
Ld 

2000 Iz 
400 
© 


7 X 
To which add the odd 5 Perches 


Anſwer 15 1 35 


CHAP. 
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EMAP Y, 
Of Inſtruments and their Ute. 


——_ 


_ 


And firft of the Chain. 


Here are ſeveral ſorts of Chains, as Mr, Rath- 
bornt's of two Perch long : Others, of one 
Ferch long, {ame have had them 100 Feet in length : 
But that which is moſt in uſe among Surveyors (as 
being indeed the beſt) is Mr. Gunrer's, which is 4 
Pole Tong, containing 100 Links, each.Link bein 
7:3 Inches : The Deſcription of which Chain, ,an 
how. to reduce it into any other Meaſure, you bave at 
large inthe foregoing Chapter of Meaſures. 1a this 
place I ſhall only give you ſome few DireCtionsfor 
the uſe of it in Meaſuring Lines. 

Take -eare that they which carry the Chain, de- 
viate not from a ſtreight Line ; which you may .do 
by ſtanding at your Inſtrument, and looking through 
the Sights : If you ſee them between you and the 
Mark obſerved, they are in a ſtreight Line, other- 
wiſe not. But without all this trouble, they may 
carry the Chain true enough, if he:that follows the 
Chain always cauſeth him that goeth before to be in 
a direCt line between himſelf, and"the-place they are 
going to, ſoas that the Foreman may always cover the 
Mark from him that goes behind. If-they ſwerve 
from the Line, they will make it longer than really 
os 
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it is; a ſtreight Line being the neareſt diſtance that 
can be between any two places, 

Befure that they which carry the Chain, miſtake 
not a Chain cither over or under in their Account, for 
if they ſhould, the Error would be very conſiderable; 
as ſuppoſe you was to meaſure a Field that you knew 
to be exaQly Square, and therefore need meaſure but 
one Side of it ; if the Chain-Carriers ſhould miſtake 
but one Chain, and tell youthe Side was but g Chains, 
when it was really 10, you would make of the Field 
but 8 Acres and 16 Perches, when it ſhould be 10 
Acres juſt. And if in ſo ſmall a Line ſuch a great Er- 
ror may ariſe, what may beina greater, you ma 
ealily imagine. But the uſual way to prevent ſuc 
Miſtakes is, to be provided with xo ſmall Sticks ſharp 
at one End, to ſtick into the Ground ; and let him 
that goes before take all into his Hand at ſetting out, 
and at the End of every Chain ſtick down one, which 
let him th at follows take up ; when the 10 Sticks are 
done, be ſure they have gone 10 Chains ; then if the 
Line be longer, let them change the Sticks, and pro- 
cecd as before, keeping in Memory how often they 
change: They may either Change at the end of 10 
Chains, then the hiadmoſt Man muſt give the fore- 
molt all his Sticks ; or which is better, at the end of 
11 Chains, and then the laſt Man muſt give the firſt 
but 9 Sticks, keeping one to himſelf, At every 
Change count the Sticks, for fear leſt you have dropt 
one, which ſometimes happens. 

If you Hind the Chain too long for your ule, as for 
ſome Lands it is, eſpecially in Americe, you may then 
take the half of the Chain, and meaſure as before, 
remembring ſtill when you put down the Lines in 


your Field Book, that you ſet down but the half 
the. 


Orr 
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-the Chains, and the odd Links, asf a Line meellirad 


by the little Chain be 11 Chains 25 Links, you muſt 
ſet down 5 Chains 75 Li and then in plottingand 
caſting-up it will be the fame as if you. had mea- 
ſured by the whole Chain, 

At the end of every 10 Links, you may, if you 


find it convenient, have a Ring, a piece of Braſs, or 


a Ragg, for your more ready reckoning the odd Links. 

Whea you put down in your Field-Book the length 
of any Line, you may ſer it thus, if you pleaſe, with 
a Stop between the Chains and Lipks, as 15 Chains 
15 Links 15.15, or without, as thus 1515, it will 
be all one in the caſting up. 


Of Inſtruments for the taking of an Angle 
in the Field, 


There are but two material things (towards the 
meaſuring of a piece of Land) to be done in the 
Field; the one is to meaſure the Lines ( which I 
have. ſhewed you how to do by the Chain) and 
the other ro cake the quantity of an Angle included 
by theſe Lines ; for which there are almoſt as many 
Inſtruments as there are Surveyors. Such among the 
reſt as have got the teſt efteem in the World, 
are, the Plain Table for ſmall Incloſures, the Semi- 
circle for Champaign Grounds, The Circumferentor, 
the Theodolite, &c. To deſcribe theſe tagrou, their 
Parts, how to put them together, take them aſun- 
der, &c. is like teaching the Art of Fencing by 
Book, one Hours uſe of them, or but looking on them 
in the Inſtrument-maker's Shop, will better deſcribe 
them to you than the reading one hundred Sheets of 

Paper 


+ 


a W0=- 
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Paper concerning them. Let it that the only 
uſe of them all 1s nomore { or chiefly at moſt ) but 
this ; vis. 


To take the Quantity of «n Angle. 


As ſuppole AB and A Care two Hedges or other 
Fences of a Field, the Chain ſerves to meaſure the 


A TRE 


tength of the Sides AB or AC, and theſe Inſtru- 
ments we are ſpeaking of are to take the Angle A. 
And firſt by the 


Plain T able. 


Place the Table ( already fitted for the Work, 
with a Sheet of upon it ) om mr" 
A as you can, the End of the (> 
direQly over the Flower de Lace ; then make a 
upon the Sheet of Paper at — convenient place for 
the Angle A, and lay the Edge of the Index to the 
Mark, turning it about, 1 through the Sights = 

| Py 


i 


aþb. 


ge 
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elpy B, then draw the Line A B by the Edge of the 
Index, Do the ſame for the Line A C, keeping the 
Index till upon the firſt Mark, then will- you have 
upon your Table an Angle equal to the Angle in 
the Field. 


Totake the Quantity of the ſame Angle by the - 
| Semicircle, 


Place your Semicircle in the Angle A, as near the 
very Angle as poſſibly you can, and cauſe Marks to 
be ſet up near B and C, fo far off the Hedges, as 
your Inftrument at A ſtands, then turn the Inſtru- 
ment about *till through the fixed Sights you ſee the 
Mark at B, there ſcrew it faſt; next turn the move- 
able Index, *cill through the Sights thereof you ſee 
the Mark at C, then ſee what Degrees upon the Limb 
are cut by the Index ; which let be 45, ſo much is 
the Angle BA C. 


How to take the ſame Angle by the Circumferentor. 


Place your Inſtrument, as before, at A, with the 
Flower de Luce towards you, dire- your Sights to 
the Mark at B, and ſee what Degrees are then cut by 
the South End of the Needle, which let be 55-3 do 
the ſame to the Mark at C, and let the South End of 
the Needle there cut 100, ſubſtratt the leſſer out of 
the ,. the remainder 15 45, rhe Angle required. 
It remainder had been more than 180 degrees, 
ou muſt then have ſubſtratted it out of 360, the 
=_ remainder would have been the Angle deſi- 


This 


C 1 i -, y 
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This laſt Inſtrument depends wholly upon the 
Needle for taking of Angles, which often proves er- 
roneous ; the Needle yearly of it ſelf varying from 
the true North, if there be no Iron-Mines io the Earth, 
or other Accidents to draw it aſide, which in Moun- 
taigous Lands are often found : Ir is therefore the beſt 
way forthe Surveyor, where he poſſibly can, totake 
his Angles without the help of the Needle, as is be- 
fore ſhewed by the Semicircle : But in all Lands it 
cannot be done, but we muſt ſometimes make uſe of 
the Needle, without exceeding great trouble, as in 
the thick Woods of Jamaics, Carolins, &c, It is 
good therefore to have ſuch an Inſtrument, with 
whichan _ in the Field may be taken either with 
or without the Needle, as is the Semicircle, than 
which I know no better Inſtrument for the Surveyors 
uſe yet made publick ; therefore as I have before 
ſhewed you, How by the Semicircle to take an Angle 
* without the help of the Needle ; I ſhall here direQt 


you 


How with the Semicircle to take the Quantity 
of an Angle in the Field by the Needle. 


Screw faſt the Inſtrument, the North End of. the 
Needle hanging direQly over the Flower de Luce ig 
the Chard, turn the Index about, till through the 
Sights you eſpy the Mark at B ; and note what De- 
grees the Index cuts, which let be 40 ; move again 
the Index to the Mark atC, and note the Degrees 
cut, vis. $5. Subſtratt rhe Leſs from the greater, re- 


mains 45, the Quantity of the Angle. 


I 2 Or 
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Or thus; 


Turn the whole Inſtrument *cill through the Fixed 
ights you eſpy the Mark at B, then ſee what De- 
rees upon the Chard are cut by the Needle ; which 

or m_—_— are 315, turn allo the Inftrument till 
through the ſame Sights you elpy C, and note the 
Degrees upon the Chard then cut by the Needle, 
which let be 270; fubſtraft the Leſs from the Greater, 
( as before in working by the Circumferentor ) Te- 
mains 45 for the Angle. Mark if you turn the Flower 
de Luce towards the Marks, you muſt look at the 
Norh End of the Needle for your —_—_ 

Beſides the Diviſion of the Chard of the Semicircle 
into = Equal Parts or Degrees : It is alfo divided 
into four Quadrants, cach containing go Degres, be- 

at the North and South Points, and proceed- 
ing both ways *till they end in go Degrees at the Eaſt 
and Welt Points ; which Points are marked contrary, 
viz, Eaſt witha W. and Welt with an E, becauſe 
when you turn your Inſtrument tothe Eaſtward, the 
End of the Needle will hang upon the Welt Side,&c. 

If by this way of divifion of the Chard, you 
would take the aforeſaid Angle, direCt the Inſtrument 
ſo ( the Flower de Lace from you ) *till through the 
fixed Sights you eſpy the Mark at B; then ſee what 
Degrees are cut by the North End of the Needle, 
which let be NE 44 ; next direCt the Iaſtrament to 
C, and the North End of the Needle will cut NE 89; 
ſubſtraft the one from the other, and there will re- 
main 45 for the Angle. 

Bur af at the firſt ſight the Needle had hung over 


NE $5, and at the ſecond SE 80, then take 55 
from 
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from go, remains 35, take 80 from go, remains 10, 

which added ro 35, makes 45, the Quantity of the 

Angle : Moreover, if at the firſt Sight, the North 

End of the Needle had pointed t6 NW 22, and at 

the ſecond NE 23, two muſt have been added 

_— and they would have made 45 the Angle as 
tore. 

Mark, if you had turned the South part of your 
Inſtrument to the Marks, then you muſt have had 
reſpe&t to the South End of your Needle. 

Although I have been ſo long ſhewing you how to 
take an Angle by the Needle, yet when we come to 
Survey Land by the Needle, . as you ſhall ſee by and 
by, weneed take but halfthe Pains; for we take not 
the Quantity of the Angle included by two Lines, but 
the Quantity of the Angle each Lint makes with the 


Meridian ; then drawing Meridian Lines upon Paper, , 


which repreſent the Needle of the Inſtrument, by the 
help of a Protractor, which repreſents the Inſtrumenr, 
we readily lay down the Lines and Angles ia ſuch pro- 
portion as-they are in the Field. 

This way of dividing the Chard into four 998, is in 
my Opinion, for any Work the belt ; but there is a 
greater uſe yet to be- made of it, which ſhall hereab- 
ter be ſhewed in its proper place. 


Of the Field- Book. K 


You muſt always have in readineſs in the Field, 

a little Book, in which fairly co inſert your Angles and 
Lines; which Book you may divide by Lines into 
Columns, as you ſhall think convenient in your Pra- 
tile ; leaving always a large Column to the right 
hand, to put down- what remarkable things you meet 
with in your way, as Ponds, Brooks, Mills, Trees, = 
: the 
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the like. Thus for Example, if you had taken the 
Angle A, and found it ro contain 45 Degrees ; and 
meaſured the Line A B, and found it to be 12 Chains, 
55 Links, ſet it down -in your Field-Book thus, 
[ s| Min, | Chan | Link” wo 
[alas P 1-22-4232 


2 AMES: 


Or it at A you had only turned your fixed Sights 
croB, and the Needle had then cut 315 ; in the place 
of 45 you mult bave put down.315, If you Suxvey 
by Mr. Norwood's way , then there muſt be four 
Columns more for E. W. N. and Southing. You 
may allo make two Columns more, if you pleaſe, for 
Oft-ſers, to the right and lefr. 

Laſtly, You may chuſe whether you will have 
any Lines or not, if you can write ſtreight, and in good 
order, the FigoresdireGtly one under another. For 
this I leave you chiefly to your own fancy;tor Ibeheve 
there are not two Surveyors in Exgland, that have 
exaQly the ſame Mcthod for their Field-Notes, 


Of the Scale. 
Having by the Igftruments before ſpoken of, 
meaſured the AngieFand Lines in the Field ; the next 


thing to be done, 1s to lay down the ſathe upon Paper ; 
for which Uſe the Scale ſerves, There are ſeveral 
ſorts of Scales, ſome large, forme ſmall, according as 
Men have occalion to ule them ; but all do principall 

conſiſt of no more but two ſorts'of Lines ; the beſt, 
of Equal Parts, for the ayiog down Chains and 
Links ; the ſecond, of Chords, for laying down or 
mn agg. deux -ay" I cannot better explain the Scale 
to you, than by ſhewing the Figure of ſuch a one as 
are commonly fold in Shops, and teaching how ro 
uſe It. * Thoſe 
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Of Inſtruments and their Uſe. 


—_—_ 7 m— 
Thoſe Lines that are numbred at top with 
I1, 12, 16, &c. are Lines of Equal Parts, containing 
11, 12, or 16 Equal Parts in an Inch. It now 
the Line of 1x in an Inch, you would lay down 
10 Chaias, 50Links ; look down the Line under 11 
and ſetting one foot of your Compaſſes in 10 ; cloſe 
the other till it juſt touch 5o Links, or half a Chain, 
in the ſmall Diviſions. laying your Ruler upon 
the Paper ; by the ſide thereof make two ſmall Pricks, 
with the ſame extent of the Com- 
A—-—} paſles, and draw the Line A B, 
which ſhall contain in length 10 
Chains, 50 Links, by the Scale of 11 in an Inch. 
The back-ſide of the Scale, is only a Scale of 10 in 
an Inch ; but divided with Diagonal Lines, more 
nicely than the other Scales of Equal Parts. 


How to lay down an Angle by the Line 
of Chords. 


If it were required to make an Angle that ſhould 
contain 45 Degres. 


Draw 


FY 
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Draw a Line at. pleaſure, as..A B ;. then letting 
one 'Foot of your Compalſles at the beginning of the 
Line of Chords, ſee that the. other fall juſt upon 
60 Degrees : With that exteat ſer one foot in A, and 
deſcribe the Arch C-D. Then take from your Line 
of Chords 45 Degrees, and ſetting one foot in D, 
make a mark upon the Arch, as at C, through which 
draw the Line A E : So ſhall the Angle E A B be 
45 Degrees. If by the Line of Chords you would 
eret a Perpendicular Line, it is no more but to 
make an Angle that ſhall contain go Degrees. 

The reaſon why I bid you take 60 trom the Line 
of /Chords to m our Arch by, is becauſe 60 is 
the Semi-diameter of a Circle whoſe circumference 
is 360, 


How to make a Regular Polygon, or a Fi ure 
of 5, 6, 7, $, or more Sides, by the Tine 
of . Chords, 


Divide 360, the number of Degrees contzined in a 
Circle, by 5, 6,”or 7, the number of Sides you 
would have your Figure to contain ; the Quotient 
taken from the Line of Chords ſhall be one Side of 
ſuch a Figure. 


EX MPEE 
CIS: 
| e Side of a 
Pang: 2d ! -144ouO) ofit Nx 
60 Degrees from your Line of Chords, and 
delcribe ag obſcure Arch; which done, take 7 2 frorr 
K your 


For to make a Pentagon, or Figure 
Divide 360 by 5, the Quotienaris- 72, 


ah. 


 ——————_ 


_ — 
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your Line of Chords , and deſcribe an obſcure 
Arch; which done, take 72- from your Line 
of Chords, and beginning at an pare the Cir- 
cle, ſet off that exrent round the Circle, as. 


ARS 


ed 
8 o A & 
| F 4 
from A to B, fromB to C, and ſo ronnd till you 
come to A again. Then having drawn Lines be- 
tween thoſe Marks, the Pentagen 1s compleated. 
The like of any other Polygon, though it contain 
nn _ many _ "OLE 
Example in a Heptagen -: ide 360 
by 7, the Quotient will be 51 Deg. 25 Mins, which 
*..you Boy hey the wha? os —_— off 
» you will make a , as 
D E,E F,F G,&.are the Sides thereof. To 


- fm 


- 


as. 


Of dnftraments dnd their Uſe. 6p 
To make a Triangle in a Circle by the 
Line of Chords. 


Firſt, Take the ey length of JntLng of 
Chords, or the Chord rees for - 
es ; which diſtance Ls t Circle, fer off from 
to *, Then take zo Degrees from the Line of 
Chords, and ſet that fom #20 H. Draw the Line 
CH, which is one fide of the greateſt Triangle thar 
can be made in that Circle. 
Or you may makeit, by ſetting off twice the Semi- 
diameter of the Circle for 60, and 60, is 120, as well 
as 9o, and 30. 


How to make a Line of Chords. 


Firſt, make a Quadrant, or the fourth part of a 
A O 


- 
- 


9, 4 
Do. " Qeepe. — *%* = : 


A 


; "4, © - Tx 
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Circle, as ABC; divide the Arch thereof, viz. A C, 
intogo Equal Parrs; which you may do, by dividing it 
firſt into three Equal Parts, and every ot thoſe Divi- 
fions into three Equal Parts more, and every of the 
laſt DiviGons into ten Equal Parts. 

Secondly, Continue the Scmi-diameter B Ct& aay 
convenient length, as to D. Then ſetting one foot of 
our Compaſles 1n C, let the other fall on go, and de 
ſcribe the Archgo. So likewiſe 80,89; 70,70; and the 
gelt.C D is the Line of Chords, and theſe Arches cut- 

ting of it into Unequal Parts,cooſtitute the true Divi- 
ſions thereof, as you may ſee by the Figure : You 
may, it you pleale draw Lines Parallel to D C, as 
1 have done here, for the better diſtinguiſhing every 
Tenth and Fifth Figure. 


Of the Protrattor. 


The ProtraQtor is an Inſtrument with which, with 
more eaſe and expedition you may, lay down an 
Angle, than you _Y the Line of Chords : alſo 
when you haveSurveyed by the Needle,by placing the 
Diameter of the Protrattor upon a Meridian Line 


"made upon your Paper, you readily. with a Needle 


-upon the Arch of the ProtraCtor prick off the true (i- 
tuation of any Line from the Meridian, without 
ſcratching thePaper, as you muſt doin the uſe of the 
Line of Chords. It is made almoſt like, and gradu- 
ated altogether like the Braſs Limb of a Semicircle, 
performing the ſame upon Paper, as your Inſtrument 
did in the Ficld : See here the Figure of it, 


2h of 
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For the uſe of the Protrator, you mult have a fine 
Needle, ſuch as Women ſew withal, put into a ſmall 
Handle of Wood, Ivory, er the like, which is to put 
—_— the Centre of the ProtraCtor to any Point al- 
ſigned upon the Paper, that the Protractor may turn 
round upon it. 


How to lay down an Angle with the Protraftor. 


If it were required by the Protrator to. lay down 
an Angle of 30 Degrees. Draw theLine A B, then 
take the Protrator, and putting a Needle through 
the Centre Point thereof, place the Needle in A,. fo 


that the Centre of the Protractor may. lye juſt upon - 


'Y 


. , 
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the end of the Line at A, move the Protrator about 
*ill you find the Diameter thereof lye upon the Line 
AB; then at 30 Degrees upon the Arch, with your 
Protratting Needle make a Mark upon the Paper, as 
at C, draw the Line C A, which ſhall make an Angle 
of 30 Degrees viz. BAC, | |. 
If you Survey according to Mr. Norwood's way be- 
. fore ſpoken of, it will be good to have the Arch of 
your ProtraQtor divided accordingly, viz. into two 
_—_— or twice yo Degrees. 

need fay no more of a Protraftor, any ingenuous 
Man may eafily find the ſeveral uſes thereof, it being 
as it were, but only an Epitome of Inſtruments. 


CHAP. 


CHAP. VL 


How to take the Plot of a Field at one 
Station m any place thereof from 
whence you may ſee all the Angles by 
the Semicircle. 


Dmit ABCDEF tobe a Field, of which 
you are to take the Plot : Firſt ſet your Se- 
micircle upon the Staff in any conyenient place there- 
of, as at ©, andcauſe Marks to be ſet up in every 
Angle : Dire& your Inſtrument, the Flower de Luce 
from you to any one Angle: As for Example, to A, 
and & pying the Mark at A through the fixed Sights, 
there icrew faſt the Inſtqggent' ; rhe turn the move-. 


.C 


| = 
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able Index about (the Semicircle remaining immoye- 
able ) *ti'l through the Sights thereof you elpy the 
Mark at B. Sce. what Degrees -on the Braſs Limb are 
cut by the Index, which let be 80, write that down 
in your Field-Book, foturn the Index round to ey 

one of the other Arles, putting down in your Field- 
Book what Degrees the Index points to, as for Exam- 
ple, at C 107 Degrees, at D 185, mark that at D, 
the End of the Index will go oft the Braſs Limb, and 


the other End will come on ; you muſt therefore look 
for what Degrees the Index cuts in the innermoſt 


Circle of the Limb at E 260, atF 315 Degrees. 
All which you may note down in your Field-Book 
thus. 


CETEETEE ; 
RENE LE 

jJOA. ©. . 00 «| $8.70 

©.B. | o80 , c0 . |] 10 ..00 

| © C 7 . © . | 12 - 4© 

© D. 185 . 00 .| 10 . 50 

© -3.1 260.00. 133 - ©2 

© F 315 . oo. | $. 58 "ip 


Secondly, cauſe the Diſtance between your Inſtru- 
ment, an every Angle to be meaſured, thus from 
© to A will be tobe 8 Chains 70 Links ; from 
© toB 10 Chains oo. all which ſet down in order in 
'our Field-Book, as you ſee here above; and then 
Lave you done what 1s neceflary to be done in that 
Field rowards meaſuring of it. Your next work is 
to Protratt or lay it down upon Paper. 


How 
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How to Protratt the Former Obſervations > 
taken. 


Firſt draw a Line at adventure as A «, then take 
from: your Scale, with your Compaſles, the firſt Di- 
ſtance meaſured, viz. from © to A 8 Chain 70 Links, 
and ſetting one Foot in any convenient place of the 
Line, ' which may repreſent the place where the In- 
ſtrument ſtood, with the other make a Mark upon 
the Line as at A; fo ſhall Abethe firſt Angle, and 
© the place where the Inſtrument ſtood. 

Secondly, Take a ProtraQtor, and having laid the 
Centre thereof exattly upon @, and the Diameter - 
or- Meridian upon the Line A 4, the Semi-circle of 
the ProtraQture lying upwards. There hold it firſt, 
and with your ProtraCting Pin, make a mark upon 
the Paper againſt 80 deg. 107 deg. &c. as you tind 
them out of your Field-Book. Then for thoſe Degrees 
that exceed 180, you muſt turn the Protraftor down- 
ward, keeping ftill the Centre upon ©, and placing 
again the Diameter upon 4 A. Mark out by the Tn- 
nermoſt Circle of Divifions the reſt of your-Obſery,- 
tions 185, 260, 315. Then applying a Scale to'©, 
and every one of the Marks, draw the prick'd Lines 
OB, 0 C, 0D, ©-E, .o F. © pa 

Thirdly, Take in with your Compaſſes the length 
of the Line © B, which you find by the Ficld-Book to 
be 10 Chains, which from © ſet,off ro B, The like 
do for © C, ©D, and the reſt. 

Laffy Lode Lines a3) BC, CD, —_ 
which will incloſe a Figure exactly proportionable to 
the Field before Surveyed. wad 

ow 


lh 
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How to take the Plot of the' ſame Field aÞ one 
Station by the Plain Table. 


Place your Table with a ſheet of Paper upon it 
at ©, and making a mark upon the Paper, that ſhall 
ſignifie where the Inſtrument Rands,' Tay your Index 
tothe mark, turning it about till you ſee through the 
Sights the mark at A ; there holding it faſt, draw 
the Line A ©. . Tura the Tadex to B, ing it Qill 
upon the firſt mark at © ; and when you ſee t h 

Sights the mark at B, draw. the Line B ©. Dc 
the ſame by all the reſt of the Angles, and having 
ge WRT Ereced Carta 

et it off with your Scale om 
from © to A, from © to B, &c. making marks where, 
upon the ſeveral Lines, the diſtances fall. 

Laſtly, Between thoſe Marks draw Lines , as 
AB, BC, CD, &:. and then have you the true Plot 
of the Field ready protrated to your hand. This 
Iatrumeat is ſo plain and eafie to be underſtoad, 1 
ſhall give no more Examples of the Uſe of it. The 
greateſt Inconvenicncy that attends it, is, that when 
never ſo little Rain or Dew falls, the Paper will be 
wet, and the Inſtrument uſeleſs. | 


How to take the Plot of the ſame Field at one 

- . Station by the Semi«circle, either with the 
help of the Needle and Limb both together, 
or by the belp of the Needle only. 


In the beginning of this er, 1 ſhewed you 
how to take the Plot of a Field at one Seton, by 
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the Simi-circle, without reſpe& ro the Needle,which 
is the beſt way : But that I,may not- leave-you. igno> - | 
rant of any thing belonging to your Inſtrument, I 
ſhall-here ſhew how to perform the ſame with the # 
 helpof the Needle two ways. - And firſt with-the 

Needle and Limb together, $20) = 1039 rail 

Fix the Inſtrument, as before, in ©, making the 
North-Poiat of the Needle hang direaly over 
Flawer-de-Luce-of the Card ; theze ſcrew taft theTn- 
ſtrament.. Then turn the Tndex' ro all the* Angles, 
noting . down "what 5" ave cue chereby! at 
every Angles as at A letbe 25, at Bros, at C 132, 
and' the reſt round'the Field. ' And-when you 
have meaſured the Diſtances, and are come to Pro- 
tration, you muſt rſt draw a Line croſs your Paper, 
calling it a Norrh and South-Line, which repreſents 
the Meridian-Lyne of the Inſtrument. Then applying 
the ProtraQtor ro that Line, mark round the Degrees 
as they were obſerved, viz. 25, 105, 132, Oc. and 
having ſet off the Diſtances, and drawn the outward 
Lines altogether, \like /what you were taught at the 
m—_— of this; Chapter, you will find the Figure 
to be the very ſame as there. 

Now to perform this by. the Needle only, is in a 
manner the {ame as the former : For-inſtead of turn- 
ing the Index about the Limb, and /ſceing what De: 
grees are cut thereby, here you muſt turn the whole 
Inſtrument about, and obſerve at every Angle what 
Degrees upon the Card the Nzedle hangs over ; 
which fet down, and Protraft as before. But here 
mind ſome Cards are numbred from the North 
Eaſtwards 10,29, 30,0. to 360 deg. Some fromthe 
North *Weftard, which wo hell tee this' uſeg"'ÞPro- 
tra&vrs deity -made Maas Ky : 'For \when you 

2 


curn 
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turn your Iaftrument to the Eaſtward, the Needle 
- will hang over the Weſtward Diviſion, 'and the con- 


AY for the uſe of the Diviſion of the- Card into 


four:Quadrants,/ I ſhall, ſpeak largely of by and 
eherekor for the preſent beg your patience. , 4 


How by the Semi-circle to take the Pit of a 


Field, at one Station, in any Angle thereof, 
from whence the other Angles may be ſeen, 


Let ABCDEFG be the Field, andF the Angle 


' 
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North-Point of the Card from you, till through the 
Fixed-Sights, (Note that I call chem the Fixed-Sights 
which are on the Fixed-Diameter) you eſpy the 
mark at G. Then ſcrew faſt the Inſtrument ; which 
done, move the Index, till through the Sights t 
you ſee the mark at A ; and the Degrees 

there cut by it, will be 20. Move again t 

to the mark at B, where you will find it to cut 
40 deg. Do the ſameat C, and 't cuts 60 deg. like- 


wile at D 77, and at E loodeg. Note down all . 


theſe Angles in your Field-Book ; next meaſure all the 
Lines, as from Fto G 14 Chain, 60 Links ; from F 
to A 18 Chain, 20 Links ; fromF to B 16 Chain, 
8o Liaks ; fromF to C 21 Chain, 20 Links; from 
Fro D 16 Chain, 95 Links; from F to E 8 Chain, 
50 Links ; andthen will your-Field-Book ſtand thus : 


ITFEE 


G =00=00=14=60 
wiz 4V A=20=00=18=20 
B =40=00=16=$0 


C =60=00=21=20 
D=77=00=16=g5 
E =10=00= 8=xa 


\ » To Pritratd the former Obſervations. 


Draw a Line at adventure as G, g; upon-any 


convenient place, on which lay the Centre of your | 


Protrator, as at F, keeping the. Diameter thereof 

right upon the Line G, g,, Then make marks-round 

the Protrattor at every Angle, :as you find them in 

the Field-Book, v3z. againſt 20, 40, 60, 77, and _ ; 
- Whic 
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which done, take away the Protrattor, and app 
ing the Scale or Ruler to F, and each of the marks, 
draw the Lines FA, FB, FC, FD, and FE. Then 
ſetting of upon theſe Lines the 'true diſtances as 
yay find them in the Field-Book ; as for the firſt Line 
F ain,SoLinks ; for the ſecond F A 18 Chain, 
20 Links, &c. make marks where the ends of rhefe 
diſtances fall, which letbe at G, A, B, C, &«. 

Laſtly, Between tele Marks, drawing the Lines 
GAAB, BC, CD, DE, EF, FG, you will have 
compleated the. Work. . 

When yau Survey thus without the help of the 

- Needle, you-mult remember before you come out of 
the Field to'take a Meridiaa-Line, thatyyou may be 
able'to makea Compals — true Situation 
of the. Land,' in reſpe&t: of the /four |Quarters'of the 
Heavens, I mean Eaſt, Welt, North and South ; 

/ which thus youTnay'do : 

The Inſtrument ſtill ſtanding at F, turn it about 
till the Needle lies dire&ly over the Flower-de-Lace 
of the Card, there ſcrew it faſt. Then turn the 
moveable Index, till through the Sights you eſpy 
any one Angle. | 

As for Example. Let be D : Note then what 
Degrees upon the Limb are cut by the Index, which 
let be 10 deg. Mark this down 1n yu Field-Book, 
and when ,you have Protratted as betore diretted, lay 
the Centre of your Protrattor upon any place of the - 
Line F D, as at ©, turning the Protrattor about till 
10 dep. thereof lye direQtly upon the Line F D. ' Then 
again(t rhe'end of the* Diameter-of the Protraftor, 
makea mark, asat N, and draw the Line N 9, which 
is/a Meridian, or North and South Line, by which 
you may make a Compals. | 


Note, 


_—_—, 
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Note that you may as well rake the Plot of a Field 
at one Station, ſtanding in any Side thereof, as in an 
Angle : For if you had ſet your Inſtrument in «, the 
Work would be the ſame. I ſhall forbear therefore 
( as much as I may ) Tautologies. 


How to take the Plot of a Field at two Sta- 
tions, provided from either Station you may ; 84 
fee every Dil: and meaſuring only the F 


Stationary Diſtance. 


Let CDEF GH, beſuppoſed a Field, tobe mea- 
{ured at two Stations ; firſt-when you come into the 
Field, make choice of two Places for your Stations, 
which let be as far aſunder as the Field-will conve- 
niently admit of ; alſo rake care that if the Stationary 
Diſtance were continued, . it would not touch an An- 
gle of the Field ; then ſetting the Semicircle at A, 
the firſt Station, turn it about, the North Point from 
you, till through the Fixed Sights you eſpy the Mark 
at your ſecond Station, which admit to beat'B, there 
{crew faſt the Inſtrument ; then turn the Moveable 
Index, to every ſeveral Angle round the whole Field, 


and 
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and ſee what Degrees are cut thereby at every Angle, 
which note. down in your Field-Book as followeth : 


Angles 
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Angles Degrees Minutes 


C==== 24==30 

D==== gJ==00 _ ; 
E=====225==00 Firſt Station. 
F——===283==30 


G====325==00 
H====346==00 


Secondly, meaſure the Diſtance between the two 
Stations, which let be 20 Chains, and ſet it down in 


the Field-Book. 
Stationary Diſtance 20 Chains, co Links. 


Thirdly, placing the Inſtrument at B, the Second 
Station, look backwards through the fixed Sights to 
the Firſt Station at A, ( I mean by looking backward, 
that the South Part of the Inſtrument be towards A ) 
and having eſpyed the Mark at A, make faſt the In- 
{trument, and moving the Index, as you did at the 
Firſt Station to each Angle, ſee what Degrees are 
cut by the Index, and note them down as followeth - 
and then have you done, unleſs you will take a Me- 
ridian Line before you move the Inſtrument ; which 
you were taught to do a little before. 


Angles Degrees Minutes 


C==== FJ,==00 
D====149==00 
E====194==00 The Second Station. 
F====21 F—==0I 
G===—==270==00 
H====322==00 


M = 
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How to Protradt or lay down upon Paper theſe 
foregoing Obſervations, 


Firſt, draw a Line croſs your Paper at pleaſure, 
as the Line I K, then take trom oft the Scale the Sta- 
rtionary Diſtance 20 Chains, and ſet it upon that Line, 
as from A to B, fo will A repreſent the Firit Station, 
B the Second. 

Secondly, apply your ProtraCtor, the Centre there- 
of rothe Point A, and the Diameter lying ſtreight 
upon the Line BK; mark out round it the Angles, 
as you hind them in the Ficld- Book, and through 
thole Marks from A, draw Lines of a convenient 
Length. 

Thirdly, move your ProtraCtor to the Second Sta- 
tion B; and there mark out your Angles, and draw 
Lines, as before at the Firſt Station. 

Laſtly, the places where the Lines of the Firſt Sta- 
tion, and the Lines of the Second interſect each other, 
are the Angles of the Field : As for Example ; 

At the Firſt Station the Angle C was 24 Degrees 
30 Minutes, through thole Degrees I drew the Line 
A 1. At the Second Station C was 84 Degrees : Accor- 
dinzly from the Second Station I drew the LineB 2; 
now, I ſay, where theſe two Lines cut each other, 
as they do at C, there is one Angle of the Field. So 
likewiſe of DE, and the reſt of the Angles ; if there- 
fore between theſe InterſeCtions you draw ſtreight 
Lines, as CD, DE, EF, &c. you will have a true 
Figure of the Field. 

This may as well be done bytaking two Angles for 
your Stations, and meaſuring the Line between them, 

as 
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as Cand D, from whence you might as well have 
ſeen all the Angles,and conſequently as well have per- 
formed the Work. 


How to take the Plot of a Field at two Statt- 
ons, when the Field is fo Irregular, that 
from one Station you cannot 7: 

Angles, 


ee all the 
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LetCDEF GHIK L. MN O bea Fieldia which 
from no one Place thereof all the Angles may be 
ſeen ; chuſe therefore two Places for your Stations, 
as AandB, and ſetting the Semicircle in A, dire& 
the Diameter tothe Second Station B ; there making 
the Inſtrument faſt,with the Index take all the Angles 
at thar cad of the Field, as CDEFGHIK, and 
meafure the Diſtance between your Inſtrument and 
each Angle ; meaſure alſo the Diſtance between the 
two Stations A and B. 

Secondly, remove your Inſtrument to the Second 
Station at B; and having made it faſt ſo, as that 
throug the Back Sights you may ſee the Firſt Station 
A; take the Angles at that End of the Field, as 
NOCKLM, and meaſure their Diſtances alſo as be- 
fore; all which done, your Field-Book will ſtand 
thus, 


Firſt Station. 
Angles Degrees MinutesChains Links 
"25——00==20 : 75 


C 

D—_—_—_ o-=- 8: 16 
E—— 679——0== g : 8 
F 101-———00==10 : $5 
G——17 08== 7 2: O08 
H 262——00==6 : 70 
L——31——00==13 : 70 


K——354—00==24 : 5O 
The Diſtance between the twoStations 3x Ch.6o L. 


Second 


* 
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Second S;ation. 


Angles Deg. Min. Chain.Link, 
X S «- So=mund © 3D 

Ilt , CO—7 3; OO 

» 48 . COnm=ig 2: © 
» 205 , 00x ; 48 
» 220 . OOSZ15 2: © 
» 274 -«- CO==I1 3; 20 


SEXOQOZ 


To lay this down upon Paper, draw at adventure 
the Line PBAP; then taking in with the Compal- 
ſes the Diſtance between the two Stations, vis. 31 
Ch. 60 Links; fet it upon the Line, making Marks 
with the Compaſſes as A and B, A —_— Firſt Sta« 
tion, B the Second, lay the Protractor to A the 
North End of the Diameter towards B, and markout 
the ſeveral Angles oblerved at your Firſt Station, 
drawing Linesxy and ſetting off the Diſtances as you 
were taught in the beginning of this Chapter, Fig. I. 

Do the ſame at B, the Second Station ; and when 
you have marked out all the Diſtances, between 
thoſe Marks draw the Bound-Lines. 

I am the brieter in this, .becauſe it is the ſame as 
was taught concerning Fig I ; for if you conceive a 
Line oh drawn from CtoK; then would there be 
two diſtin& Fields to be meaſured, at one Station a- 

Ice. 
: If a Field be very irregular,you may after the ſame 
manner make three, four or five Stations, it you 
pleaſe ; but think ir better to go round ſuch a Field 
and meaſure the bounding Lines thereof : Which by 
and by, I ſhall ſhew you how to do. 


Note, 


F x F _ 
_— M it 
—— 
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Norte, in the foregoing Figure you might as - well 
have had your Stations in two convenient Angles, as 
D and K,' and have wrought as you were taught | 
concerning Fig. 2. the Work would have been the 
lame. | 


How to take the Plot of a Field at one Station 
in an Angle ( ſo that from that Angle you 


may ſee all the other Angles ) by meaſuring 
round about the ſaid Field. 


ABCDE is theField, and A the Angle appoin- 
ted for the Station ; place your Semicircle in A, and 
dire the Diameter thereof *cill through the fixed 
Sights you ſee the Mark at B, then ſcrew it faſt, 
and turn the Index-to C, obſerving what Degrees 
are there cut upon the Limb ; which4et be 68 De 
grees ; turn it further, *cill you eſpy D, and note 


down 


CY 
« 0 
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down the Degrees there cut, viz. 76 Degrees; do the 


like at E, and the Index will cut 124 Degrees : This 
done, meaſure round the Field, noting down the 
length of the Side Lines between Angle and Angle, 
as from A to B14 Chains oo Links, from Bro C 
15 Chains,oo Links, from Cro D 7 Chains oo Links, 
from DtoE 14 Chains 40 Links, and from Eto A 
14 Chains 05 Links : 
Then will your Field. Book be as hereunder. 


BY 

. 

| 
$5888 gw] 


To protraft which draw the Line AB at adven- 
ture, and applying the Centre of the Protrattor to A, 
( the Diameter lying upon the Line A B, and the Se- 
micircle of it upwards) prick off the Angles, as 
againſt 68 : 76: and 124: make Marks, through 
which Marks draw the Lines AC, AD, AE, long 
enough be ſure ; then taking in with your Compalles, 
from off the Scale, the length of the Line A B, wiz. 
14 Chains, and ſetting one Foot of the Compalles in 
A, wich the other crols the Line, as at B; alſo tor 
BC take in 15 Chains, and ſetting one Foot 1in B, 
with the other crols the Line A C, which will fall 
tobeatC; for the Line CD take ia 7 Chains, and 
' ſetting one Foot in C, croſs the Line A D, v4z. at D; 
then for D E, take in 14 Chains 40 Links, and fer- 


ting. 


— 
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ting one Foot of the Compatſles in DE, with the 
other croſs the Lice A E, which will fallat E: Laft- 
ly for EA take 14 Chains 5 Links with your Com- 
paſles, and ſetting one Point in E, lee if the other 
tall exattly upon A, if it does, you have done the 
Work true, if not, you have erred; between the 
Crolles or interlections, draw {treight Lines, which 
_ be yo bounds of the Ficld, viz. AB, BC, CD, 
, EA. 


How to take the Plot of the foregoing Field, 
by meaſuring one Line only, and taking Ob- 
| 2439. a at every Angle. 


Begin as you have been juſt before taught, *cill you 
have taken the Angles C, D, E, viz. 68, 76, and 
124 Degrees; then leaving a good Mark at A, which 
may be een all round the Field, go to B, meafuring 
as you go the Diſtance from A toB, which is all the 
Lines you need to meaſure ; and planting your Semi- 
circle at B, direCt the South Part thereof toward A, 
until through the back fixed Sights you ſee the Mark 
at A, there making it faſt, turn the Index abour *rill 
you eſpy C, and note down the Degrees there cur, 
which let be 129 Degrees; move your Inſtrument to 
C, and ſtill keeping the South Part of the Diame- 
ter to A, turn the Index to D, where it will 
cut 20 Degrees ; then remove to D, and efpying 
A through the Back Sights, turn the Index to E, 
where it will cut 135 Degrees. Note all this in your 
Field-Book. 


Angles 


—— 


+ o 
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ry taken at f An &s round 


the Firſt Station. \ the Field. | 
C= 6 B . 129 

D= 75EDegres CG . 20{Degren 
E=124 D.. 135 


Line AB: 14 Chains. 


To protraCt this you muſt work as you were taught 
concerning the foregoing Figure, untill you have 


drawn the Lines AB, AC, AD,AE, and ſer off the . 


Line-AB 14 Chains ; then laying the Centre of 
your ProtraQtor to B, 'and the South of the Dia- 
meter, (or that marked with x80 Degrees Y towards 
A, make a Mark again(t 129 Degrees, and through 
that mark from B, draw the Line B C, *cill it inter- 
ſet the Line A C, which it will do at'C*: Lay allo 
the Centre of the Protrator upon C, the Diameter 
thereof upon A C, and againſt 20 Degrees make a 
Mark, through which from C, draw the Line CD 
*rill it interſet the Line AD, which it will do at 
D; laſtly place your Protraftor at D, the Diameter 
thereof upon the Line D A, and make a Mark againſt 
125 Degrees, through which Mark draw the Line 
DE, until it interſect the Line A E at E, alſo draws 
ing the Line -E A you have done. 

This may be done otherwiſe thus, after you have, 
ſtanding at A, taken the ſeveral Angles, and meaſu- 
red the Diſtance AB, you may only take the quan- 
tity of the bounding Angles, without reſpeCt to A: 
As the Angle at B is 51 Degrees, at C { an out- 
ward Angle, which in your Field- Book you ſhould 
diſtinguiſh with a Mark > ) 138; and fo of the 


reſt. And when you come to plot, having found the 
941 N place 
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place for B, there make an Angle of 51 Degrees, 
drawing the Line 'cill it jnterſe& AC, &c. 

You may allo ſurvey a Field after this manger, by 
ſetting up a Mark in the middle thereof, and meaſu- 
ring from that to any one Angle, allo in the Obſer- 
vations round the Field, having reſpe& to that Mark, 
as you had here tothe Angle A. 

t is too tedious to give Examples of all the Yarie- 
ties ; beſides it would rather puzzle than inſtrutt a 
Neophyte, 


Wood, by meaſuring round the ſame, and 
taking Obſervations at every Angle thereof, 
by the Semicircle. 


How to- take the Plot of a Large Field or | 
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Suppoſe ABCDEF G tobe a Wood, through 
which you cannot lee to take the Angles, as before di- 
reed, but muſt be forced to go round the ſame ; 
firlt plant the Semicircle at A, and turn the North 
End of the. Diameter about, *ill chrough the fixed 
Sights you ſee the Mark at B, then move round the 
Index, till through the Sights thereof you eſpy G, 
the Index there cutting upon the Limb 146 De- 
grees. 

2. Remove to B, and as you go meafure the Di- 
ſtance AB, viz. 23 Chains 40 Links, and planting 
the Inſtrument at B, dire& the North End of the Di- 
ameter to C, andturn the Index round to A, it then 

inting to 76 _ ES. 
F- Fo Remove to C, meaſuring the Line as you go, 
and ſetting your Inftrument at C, dire& the 'North 
End of the fixed Diameter co D, and turn the Index 
rill yog eſpy B, and the Index then curting 205 De- 
grees; which, becauſe it is an ourward Angle, you 
may mark thus > in your Field-Book., | 

4 ve D, and meaſure as you go ;* then 
placing the Taſtzument. at D, turn the Norch End of 
the Diameter to E, and the Index-to C, the Quantity 
of that Angle will be 84 Degrees. 

And thus you mult do art every Angle round the 
Field as at E, you will find the quantity of that Angle 
wy 142 Degrees, F 137, G 110, but there is no 

fof your taking the laſt Angle, nor yet meaſu- 
ring the two laſt Sides, unleſs ir be to prove the 
Truth of your Work ; which is indeed coavenient : 
When you have thus gone round the Field ; you will 
find your Field-Book to be as followertr. 


N 2 Angles 


92 Divers ways how to take the Plots of Fields. 


oy —ROW 


— = 

2. 3 
No” Mis. Ck Lin. 
a AB. 23 . 40 
B 76 . 00 BC. 15. 20 
C . 205 . 00> CD. 17 . go 
& , 83. © DE. 20. 60 
E . 142 . 00 E: F.. 18 . 85. 
F.i. $39 -.00 F G.. 13 . 60 
G . x10 . 00 GA . 19.. 28 


To protraft this, draw a dark Line at adventure, 
as AB; upon which ſer off the Diſtance, as you ſee 
it in your Field-Book, 23 Chains 40 Links, from A 
to-B; then laying the Centre of your Protrator up- 
on A, and the Diamecer upon the Line AB, the 
North End, or that of oo Degrees towards B; on 
the outſide of the Limb make a Mark againſt 146 De- 
grees, through which Mark from A draw the Line 

'G, ſo have you the firſt Angle and firſt Diſtance. 

2, Place the Centre of the Protractor upon B, and 
turn it-about until 76 Degrees lyes upon the Line AB; 
there hold it faſt, and againſt the North End' of the 
Diameter make a Mark, through which draw a Line, 
and ſet off the Diſtance. BC 15 Chains 20 Links. 

3. Apply the Centre of the Protraftor toC, (the 
Semicircle thereof outward, becauſe you ſee by the 
Field-Book it is an outward Angle ) and turn it about 
*till 205 Degrees, lye upon the Line C B; then 
againſt the Upper or South End of the Diameter make 
a Mark, through which*draw a Line, and ſet off 
17 Chains go Links from C to D. 

| 4. Put 
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4. Put the Centre of the Protractor to D, and 
make 84 deg. thereof lye = the line CD; then 
making a mark at the end of the Diameter or © deg. 
Through that mark draw a line,and ſet off 20Chains, 
60 Links, viz. D E. 

F- Move the Protrattor to E, and make 142 deg- 
to lye upon the line ED. Then atthe end of the 
Protraftor, make.a mark as before, and ſetting off 
the diftance 18 Chains, 85. Links, draw the line E F. 

6. Lay the Centre of the Protrattor upon F, and 
making 137 deg. lye upon the line E F ; againſt the 
end of the Diameter make a mark, through which 
draw the line F G, which will interſeCt the line A G 
at G: So have you a true Copy of the Field or Wood : 
But you may, it you think fit to prove your Work, 
ſet off the diſtance from F to G; and 'at- G apply 
your Protrattor, making 110 deg. thereof to lye upon 
the line FG. Then if the end of the Diameter point 
direQly-to A, and the diſtance be go Chain, 28 
Links, you may be ſure you have done your Work 
true.-” 

Whereas I- bid you put the North end of the In- 
ſtrument and of the Protraftor towards B, it was 
chiefly to ſhew you the variety of Work by one 
Inſtrument ; for in the Figure before this, I direCted 
you to do it the contrary way ; and in this Figure, 
if you had turned the Sourth-lide of rhe Inſtrument 
to G, and with the Index had taken B, and fo of the 
reft, the work would have been the ſame, remem- 
bring ſtill to uſe the ProtraQtor the ſame way as you 
did your Inſtrument in the Field. 

Allo, if you had been to have Surveyed this Field 
or Wood by the help of the Needle ; after you had 
planted the Semi circle at A, and-polited it, 1o m 

[4 
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the Needle might hang direatly over the Flower-de. 
Lace in the Card, you ſhould have turned the Index 
toB, and put down in your Field-Book what Degrees 
upon the Braſs Limb had then been cut thereby, 
which let be 20. Then moving your Inftrument 
to B, make the Needle hang over the Flower-de-Lace, 
and turn the Index to C, and note down what De- 
grees are there cut. So do by all the reſt of the 
Angles. And when you come to Protratt, you muſt 
draw Lines Parallel to one another croſs the Paper,not 
farther diſtant aſunder than the breadth of the Paral- 
teiogram of your Protrattor ; which ſhall be Meridian- 
lines, marking one of them at one cad N, for North ; 
and at the S, for South. This done, chaſe any 
phace which you ſhall think moſt convenient upon 
one'of the Meridian lines for your firſt A at A; 
and laying the Diameter of your Protrattor upon 
_ thacLine, againſt 20 deg. make a mark ; through 
which draw a tine, upon it ſet off the diſtance 
from A to B. | 
In.like manner proceed with the other Angles and 
Lines, at every Angle laying your Protrattor Parallel 
to a North and South Line, which you may do by 
the Figures gratuated thereon, at either end alike. 


When you have Surveyed after this manner, 
how to know before you go cut of the Field 
whether you have wrought true or not. 


Add the Sum of all your Angles together, as in 
the Example of the precedent Wood, and they make 


960, Multiply 180 by a number leſs by 2 than the 
number 


lt ret 
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number of Angles ; and if the Produ& be equal to 
the Sum of the quantity of all the Angles, then have 
you wrought true. There were ſeven Angles in that 
Wood, therefore I multiply 180 by 5, and the Pro- 
dutt is goo. | 
If you Survey, by taking the quantity of every 

Angle, and if all be iaward Angles, you muſt work 
as before. But if one or more E outward An 

ou mult fubſtra&t thera out of 180 dep. and add the 
Renciedes oaly to the relt of the Angles. And 
when you multiply 180 by a Sum lefs by 2 than the 
number of your Angles, you are not to account the 
outward Anglcs iato the number, Thus in the pre- 
cedeat Example I fiad one outward Angle,viz.C 205 3 
the quantity of which,if it had been taken, would have 
beea but 155 deg. Thatcxaken from i80o- deg. there 
remains 25 ; which I add to the other and ' 
they make thea in all 720. Now becauſe C was an 
outward Angle, I take no notice of it, but ſee how 
many other Angles I have, and I find 6; a number 
leſs by 2 than 6, is 4 ; by which I multiply x80, and 
the Produtt is 720, as before. 


Direfions how to Meaſure Parallel to a Hedge 
(when you cannot go in the Hedge it ſelf,) 
and alſo in fuch caſe, how to take your 


Angles. 
It is impoſſible for you when you have a Hedge to 
meaſure, to _— of the Hedge: itelf; but if 


you go Parallel thereto, cither within. fide or with- 
out, and make your Parallel-line of the ſame length . 
as 


pe ER 
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as the Line of your Hedg, your work will be the 
ſame. Thus if A B was a buſhy Hedge, .to which 


A B 
 % VEST + 
you could not conveniently come nigher to t 


your Inſtrument than © ; let him that goes to ſet up 
your mark at B, take before he goes the Diſtance A ©, 

- which he may do readily with a Wand or Rod ; and 
at B let him ſet off the ſame diſtance again, as to +, 
where let the mark be placed for your Obſervation ; 
and when the Chain bears meaſure the diſtance © +, 
be ſure they have reſpe& tothe Hedge A B, fo as that 
I © -+ equal to A B, or of the ſame length. 
| But to make this more plain. Suppoſe A B C to be 

a Field ; and for the Buſhes, you cannot come nigher 
. than © to plant your Inſtrument. Let him that fers 


up the Marks, take the diſtance between the Inſtru- 
ment © and the Hedge A B; which diſtance let him 
ſet offagain nigh B, and ſet up his Mark at D ; _ 

wile 


Pe IN _ 
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wiſe let him take the diftance between '© and the 
Hedge A C, and accordingly ſet'up his Mark at E. 
Then taking the Angle 4 © E, it will be the ſame as 
the Angle B AC: Sodo for the reſt of the A 

But when the Lines are meaſured, they muſt be 
meaſured of the ſame length as the outſide Lines, as 
the Line © d, meaſured trom G to F, &c. the beſt 
way theretore is for them that meaſure the Lines, to 
go round the Field on the outſide thereof, although 

Angles be taken within. 


How to take the Plot of a Field or Wood, by 
obſerving near every Angle, and meaſuring 
the Diſtance between the Marks of Obſer- 
vation , by taking, in every Line , two 
Of-ſets to the Hedge. 


Let A, B, C, D, be a Wood or Field, to be thus 
meaſured. Cauſe your Aſſiſtants to ſet up Marks in 


hc 


every Angle thereof, not regarding the diſtance from 
the Hedges, ſo much as the <A ROPSanng 
t 
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the Iaſtrumeor, {o as you may 'cee trom one Mark to 
another. ' Thea beginaing at © 1, take the quantity 


of that Angle, and meaſure the diſtance x, 2, But *» 


before you begin to meaſure the Line, take the Of 
ſet to the Hedge, v44.the diſtance © e ; and in taking 
of it, you muſt make that lietle Line © e perpendicular 
to 1, 2; which is eaſily done, when your Inſtru- 
ment ſtands with the Fixed Sights towards 2, by 
turning the Moveable Index till it lye upon go deg. 
which thea will direCt to what place of the Hedge to 
meaſure to, as e, that little Line © e : Set down in 
your Field-Book under title Of- ſet. $o likewiſe when 
you come to 2, meaſure there the Off ſet again, 
viz, © f. Then taking the Angle at 2, meaſure the 
Line 2, 3, and the Oti-lets 2g, 3 6. The like do 
by all the reſt of the Lines and Angles inthe Field, 
how many ſoever they be. And when you come to 
lay this down __ Paper; firſt, as you have been 
taught before, ProtraCt the Figure 1, 2, 3, 4 That 
done, fer off your Off-ſets as you find them jn the 
Field-Book, viz. © e, and © f, perpendicular to the 
Line x, 2; alſo © g, © 6, perpendicular to the Line 
2,3, ing Marks SES 6. and the reſt ; 
through which draw Lines, which ſhall interſe& 
each other at the true Angles, and deſcribe the true 
Bound-Lines of the Field or Wood. ; 

In working after this manner, obſerve theſe two 
things. Firſt, if the Wood be fo thick, that you 
cannot go within-ſide thereof, you may after the ſame 
manner. as well rm the Work, by going on the 
out-ſide round the Wood. 

Secondly, if the Lines are fo long, that you tan- 
not ſee from Angpeo0 Rage, cauſe your Afhiſtant ro 
ſet up a Mark fo tar from you as you can A 

ce 
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ſee it, as at'N : Meaſure the diſtance © 1 N, and 
take the Off.ſet from N' to the Hedge. Then at N 
turn the Fixed-Sights of the Inftrument to © 1, and 
and by that DireQtion, proceed on the Line till you 


LAATIS 


S hh is much eaſter done 
hugs cannot [; ra] by taking only 
reat Square in tf Field ; from the Sides 
ahicht the Off-ſets are taken. 


I have * wake this followi Figure fo, that at once 
oo may ſee all the variety of this way of Working. 
he belt way, indeed, is to contrive your Square 


ſo, that, if poſſible, you may from the Sides thereof 
go upon a Perpendicular-line to any of the Angles. 
Bur it that cannot be, then Per dis as —; 
the Sides may do as well, as _ eo here 1, 5, 7, 6 


to 
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to be.'- To begin therefore, plant your Semi-circle in 
any convenient place of the Field, tor taking a large 
Square, as at 1 ; and laying the Moveable Index 
'upon 92 deg. look through the Sights, and cauſe a 
Mark to be ſer up in that Line, as at 4: | 
alſo through the Fixed-Sights, cauſe another Mar 
to-be ſetup, as at 2. Meaſure out- from your In- 
ſtrumenr, rowards either of theſe Marks, any num- 
ber of Chains, as 1, 2, 12 Chas; r,4, 12 ins. 
But as you ere remember to mrtn > an 
in a Per >line to every Angle or Side, if there 
be = wn here at 7, which is 1 Chain, 5o Links 
from my Station I take an Off-ſer to a fide of the 
Hedge, and put it down accordingly 5 Chains, 46 
Links. Soat $1 take an Off-fet to an Angle, vis. 
8 B, 6 Chains ; which Off ſet is at the end of $ 
Chains, 3o Links in my firſt Line. Then ſeeing in 
that Line there is no more; occaſion of Off-ſers, I 
meaſure on to 2, making the Line 1, 2, 12 Chains. 
Then planting my Inſtrument at 2, I dire@ the 
Fixed-Sights to my firſt Station, and laying the Index 
upon go deg, I cauſe a Mark to he fer up, ſo as that 
I may ſee it through the Sights ; and upon that Line, 
as I meaſure out 12 Chains, Itake the Off ſets C 9, 
D 10. In like manner, you muſt do for the other 
Angle, Lines and Oft-ſets. 

And when you have thus laid out your Square, 
and taken all your Off-ſets, you will find in your 
= ſuch Memorandums as thele, to help you 
Protract. 


- 
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al 


The Angles 4 Right-Angles. 
The Sides 12 Chains, oo Links each. 


I went round cum Sole, or the Hedges being on my 
Left-hand. 


In the firſtfF x 5o Off-ſettoa Side-Line 5 40 
Line, at 8 3o OffſettoanAngle 6 . oo 


" =p "+3 


> hp * . C. L 
In the ſecond ſ 3 5o #c: to an Angle 6+ oo 
Line, at \to Jo Offſet toan Angle 5 50 

| EN | CC bo 
gn cenrp 10 oo Offſetto an Angle 5 39 
&-.1 We Cc. L 

4 30 -let toan Angle 4 40 

I : _ 70 Off-ſet toan Angle 1 50 
ine, At. fro 8o Offlet to a Side 2 20 


Now to lay down upon Paper the foregoing Work; 
make firſt a Square Figure, whole Side may be 12 
Chains, as x, 2, 3,4. Then conſidering you weat 
. with the Sun, take x, 2, for the firſt Line ; and taking 
from your Scale 1 Chain, 59 Links, ſet it upon the 
Line from x to 7 : at 7 raiſe a Perpendicular, as 7, 6, 
making it according to your Field-Book 5 Chaias, 
40 Links long. Allo for the ſecond Off-ſer __ the 

ame 


os... BKMth..4 OE a "NIE CC” 
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ſame Line, take from = Scale of Equal Parts 
$ Chains, 30 Links, which ſet upon the line from 
1to8, and upon 8 make the Perpendicular-line $ B, 
6 Chains in length. 

For the Off-ſets of the ſecond Line, take 3 Chains, 
50 Links, from the Scale, and fer it from 2tog ; at 
9g make a Perpendicular-line 6 Chains long, viz. 9gC : 
Alſo for the ſecond Off-ſet of the fame Line, . take 
10 Chains, 70 Links, and fet it from 2to 10; at 10 
— the Perpendicular 10 D, 5 Chains, 50 Links in 
ength. 

"For the Off-lets of the S Line, take from your 
Scale 10 Chains, and ſetWfrom 3 to 11 ; and at 11 
__ the Perpendicular x1 E, 5 Chains, 30 Links 
ong. 

For the Off-ſets of the fourth Line, take from your 

* Scale 4 Chains, 3o Links, and ſet it from 4 to 12 ; 
and at 12 make the Perpendicular 12 F, 4 Chains, 

o Links long. Alfo take 6 Chains, 70 Links, and 
et it from 4 to 13 ; and at 13 make the Perpendi- 
cular 13 G, 1 Chain, 50 Links long. 

Laſtly, take 10 Chains, 80 Links, and ſet it from 
4 to 1;-and at I make the Perpendicular r, 5, 
2 Chains, 20 Links long. 

Then have you no more to do, but through the 
ends of theſe Perpendiculars to draw, the Bounding- 
lines, remembring to make Angles where the Field- 
Book mentions Angles ; and where it mentions Side- 
lines, there to continue ſuch Side-lines till they meet 
in an Angle. 

Although I mention a Square, yet you are not 
bound to that Figure ; for you may with the fame 
ſucceſs nſe a Parallelogram, Triangle, or any other 
Figure. Nor are you bound to take the Off-ſers in 

Perpen- 
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Perpendicular-lines, although it be the” beſt way ; 
for you may take the Angles with the Index, from 
any part of the Line. 

This way was chiefly intended for ſuch as were 
not provided with Inſtruments ; for inſtead of the 
Semi-circle with a plain Croſs only, you may lay out 
a Square, the reſt of the Work being done with a 
Chain. 


How by the help of the Needle to take the Plot 
of a large Wood by going round the ſame, 
and making aſe of that Drviſton of the Card 
that is numbred with four gof or Quadrants.. 


Let A BCDE repreſent a Wood ; ſet your In- , 
ſtrument at A. and turn it about till through the. 
Fixed Sights you elpy B, then ſee what Degrees in 
the Diviſion before ſpoken of, the Needle cuts, which 
let be N, W.7, meaſure A B 27 Chains 70 Links ; 
then ſetting the Inſtrument at B, direct the Sights to 
C, . and fee what then the Needle cuts, * which lethe 
N. E. 74 ; meaſure B C 39 Chains 50Links ; in 
like manner meaſure every Line, and take every 
Angle, and then your Field-Book will ſtand thus ; as 
followeth hereunder. 


Lines 
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To lay down which upon Paper, draw Parallel 
Lines through your Paper , which ſhall repreſent 
Meridian, or North and South Lines, as the Lines 
NS, NS; then applying the Protraftor  ( which 
ſhould be gratuated accordingly with twice 95 De- 
grees, beginning at each End of the Diameter, and 
meeting in the middle of the Arch) to any conveni- 
ent place of one of the Lines as to A, lay the Meri- 
dian Line of the Protrattor to the Meridian Line on 
the Paper;and againſt 7 Degreesmake a Mark,through 
which draw a Line, and ſet off thereon the Diſtance 

A B 28 Chains 20Links. Secondly, apply the Centre 
of the Protraftor to B, and (turning the Semicircle 
thereot the other way, becauſe you ſce the Courſe 
tends to the Eaſtward) make the Diameter thereof 
lye parallel ro the Meridian Lines on the Paper , 
( which you may do by the Figures at the Ends of the 
Parallelogram |} and againſt 74 Degrees make a 
Mark, and ſer'oft 39 Chains 50 Links, and draw the 
LineBC; the like do by the other Lines and Angles, 
until you come round ro the place where you be- 

an. 

: This is the moſt uſual way of plotting Obſervations 
taken after this manner, and uſed by moſt Surveyors 
in America, where they lay out very large Tracts of 
Land : bur there is another way, though more te- 
dious, yet furer; (1 think firſt made Publick by 
Mr. Norwood ) whereby you may know betore you 
come out of the Field, W hether you have taken ycur 
Angles, and mealured the Lines truly or not, and 1s 
as followeth. 

When you have Surveyed the Ground as above di- 
rected, and find your Ficld.Book to ſtand as before ; 
caſt up what Northing, Southing, Eaſting or Welt- 

P ing 
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ing every Line makes ; that is to ſay, How far at the 
End of every Line you have altered _ Meridian, 
and what Diſtance upon a Meridian-Line you have 
made : As for Example, ſuppoſe A B was the Side 
of a Ficld meaſured to be 20 Naaics, N $S a Meridian- 


Line,the Angle CABNE 20 Degrees. The buſineſs is 
to find-the Length of the Line A C, which is called 
the Northing, or the difference of Latitude ; alſo the 
length of the Line CB, which is called the Caſting, 
or Difference of Longitude, which you may do indit- 
ferently truly by laying them down thus upon Paper : 
Bur paſſing this and the Gexter's Scale, the only way 
is by the Tables of Sines and Logarithms, wherethe 
Proportion 1s this. 

As Radius or Sine of 9o rees, viz, the Right 
Angle C is to the Logarithm of the Line AB 
20 Chains ; 

So is the Sine of the Angle CAB 20 to 
the Difference of Longitude C B 6 Chains $0 Links. 

Secondly, to find the difference of Latitudes, or 
the Line AC, fay, 

As Radius 1s to the Logarithm Line A B 20 Chain, 
ſd is the Sine Complement of the Angle at A to the 
Logarithm of the Line A C 18 Chains 80 odd Links. 


Ezample 
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Example of the foregoing Figure. 


In the precedent Figure, I find in my Field-Book, 
the firſt Line to run NW 7 Degrees 28 Chain, 
20 Links; now to find what Northing, and what 
Welting is here made, I ſay thus, 


As Radius 10,000000 
Is _ _——_ of the Line 29 — 1450249 
So is the Sine of the Angle from the Meri-!  _,_ 
dian, vis. 7 O_ Re #9035894 
To the Logarithm of the Welting 3}. 
Chains 43 Links | j7530143 
Again, 


As Radius _  10,000000 
Is ro the Logarithm 28 Chains 20 Links 1,450249 


$0 is the Sine Complement of 7 Degrees 9,99675 
To the Log.of the Northing 27 Ch.g3Lin..z, 1447000 


And haying thus found the Northing and Weſtin 
of that Line: I put it down in the Field-Book again! 
the Line under the proper Titles N W, in like man- 


' . ner I find the Latitude and Longitude of all the reſt, 


and baving fer them down, the Field-Book will ap- 
pear thus. 


P 2 Lines 
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This done, add all the Northiags together, allo all 
the Southings, and ſee if they agree; allo all the 
Eaſtings and Weſtings ; and if they agree likewiſe, 
then you may be ſure you have wrought truly, other- 
wiſe not. Thus in this Example the ſumm of the 
Northings is 45 Chains 41 Links ; ſo likewiſe is the 
{umm of the Southings ; alſo the ſumm of the Eaſt- 
ings is 43 Chains 92 Links, fo is the ſumm of the 
Welt : Therefore I ſay I have ſurveyed that Piece 
of Land true. 

Burt becauſe this way of caſting up the Northing, 
Southing, Eaſting or Weſting, of every Line may 
ſeem tedious and troubleſome to you ; I have at the 
End of this Book, made a Table, wherein by Inſpe- 
Qtion only, you may find the Longitude and Latitude 
of every Line, what quantity of Degrees ſoever it is 
ſituated from the Meridian. 

Moreover, I am alſoobliged to ſhew you another 
way of plotting the foregoing Piece of Ground ac- 
cording to the Table in the Field-Book of NS, E W, 
as hereunder. 


Draw 
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| Drawa Line at adventure, aorke Line N ©  ASfor 
a Meridian Line ; then beginning in any place of that 


Line, as at A, er off the Nothing ofthe Firt Line 
as from A, to© 1, viz. 27 Chain 99 Links; 

taking with your Compaſſes the Welti cl thn 
Line, viz. 3 Chains 43 Links ; ſet one in © 1, 
and with the other make the Arch 44; next take the 
Length of your firſt Line, as' you find it in the 
Field-Book, wis. 28 Chains 2o Links; and ſetting 
one Foot of the Compaſles in A , with the other 


Croſs 
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croſs the former Arch «4 « with anotber, wiz. B6, and 
in the Interſetion of thole Arches, v1z. at B, is your 
ſecond Angle. 

Then through B draw another North and South 
Line parallel ro the firſt, as N BS 1s parallel to NAS; 
and taking with your Compalles the Northing of the 
ſecond Line, vis. 16 Chains 89 Links, fer it upon 
the Line fromBto © 2, take allo the Eaſting of the 
ſame Line viz. 37 Chains 97 Links, and ſetting one 
Foot of the Compalles in © 2, with the other {weep - 
the Arch cc; alſo rake with your Compaſſes the 
_ of the ſecond Line, viz. 39 Chains 50 Links, 
and ſetting one Foot in B croſs the former Arch with 
another dd; and that interſeCtion is your third 
Angle, viz. C. 

It would be but tautologie in me to. go round thus 
with all the Lines ; for by theſe ewofirit you may ca- 
fily conceive how all the reſt are done : But ler me put 
you in mind when you {weep the Arches tor the Eaſt- 
ing and Weſting, to turn your Compaſles the right 
way, and not take Eaſt tor Weſt, and Weſt for 
Ealt. 

Nor can I commend to you this way of plotting, 
the former being as true, and far eaſier; yet when 
you plot by the tormer way, it is very good for you 
to prove your Work by the Tableot ditterence of Lati- 
tu q eo Longienee before you begin to protratt ; and 
when you find your Field-Work- true, you may lay it 
doxvn ypoe Paper,,whith way you think the caficft, 

| To conclude this Chapter or Section, 1 ſhall in 
the next place ſhew you, How to take the Plot of a 
Field by the Chain only, uſing no other Inſtrument 
in the Ficld ; and that after a better manner than hi- 
rherto has beea taught. 


Firſt 
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Firſt therefore, I ſhall ſhew you how to rake the 
uantity of an Angle by the Chain ; (which well un- 
Þritood ) there need be no more required : For the 
Bufineſs of a Surveyor in the Field, is no more but to 
meaſure Lines and rake Angles : I mean for telling 
the quantity of any Field or Piece of Land, as how 
many Acres it contains, or the like. 


How by the Chain only, to take an Angle 
in the Field. 


Firſt meaſure along the —_—_— any ſmall di- 
ſtance, as A 2 two Chains ; allo meaſure along the 
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Hedg A C what number of Chains you pleaſe, no 
matter whether they be equal to the former or not ; 
as A 3 two Chains ; next meaſure the diftance 2, 3, 
vis. t Chain 68 Links; and then have you done in 
the Field, To plot which, draw the Line AB at 
adventure, and ſet off 2 Chains from A to 2; 
then take with your Compalles the diſtance A 3, 
2 Chains, and ſetting one Foot in A, deſcribe the 
Arch 2,3; take allo with your Compaſles the di- 
ſtance 2, 3, viz. wChain 68 Links ; and ſetting one 
Foot in 2, with the other croſs the former Arch; 
through which Croſs draw the Line AC; which 
with AB will make an Angle equal to the Angle in 
the Field. 

But themore eaſie and ſpeedy way is to take but 
one Chain only along the Hedges ; as+in the forego» 
ing Figure, I feta ſtrong Stick in the very Angle A, 
and putting the Ring at one End of the Chain over it, 
I take the other End in my Hand, and ſtretch out 


the Chain along the Firſt Hedge A B, and where it 
ends, as at 5, I ſtick down a Stick, thgn I ſtretch 
the Chain al along the Hedge A C, at the end 


thereof ſet another Stick as at 4, then looling my 
Chain from A, I meaſure the diſtance 4, 5, which is 
74 Links, which is all 1 need notedown in my Field- 
Book for that Angle ; and now coming to plot that 
Angle, I take firlt from my Scale the diſtance of one 
Chain, and placing one Foot of the Compaſles in any 
part of the Paper, as at A, I deſcribe the Arch 4, 5; 
then I take from the ſame Scale 74 Links, and ſet it 
oft upon that Arch, making Marks where the Ends | 
of the Compaſles fall, asat 4, 5. Laſtly, from A, 
through rhele Marks Idraw the Lines AB, and AC, 
which conſtitute the former Angle : — 

| plot 
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plot your Angles with a very large Scale ; and you 
may ſet off your Lines with a ſmaller, 

will give you two Examples of this way of mea- 
{uring,and then leave you to your own prattice Firſt, 


How by the Chain only to Survey a Field by 
going round the ſame. 


E— 7 — oh. | —— 


Let ABCDEF be the Field; and beginning at 


Ain the very Angle, ſtick down a Staff through the 
Q great 
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great Ring ar one of the Ends, of your Chain, and 
taking rhe other End in your Hand, ſtretch out the 
Chain in length, and fee in what part of the Hedge 
AF the other End falls : as ſuppoſe at a, there ſet 
upa Stick ; and do the like by the Hedge AB, and 
ſay, there the Chain ends at («) allo; meaſure 
the neareſt diſtance berween 4 and s, which let be 
1 Chain 60 Lioks, this note down in your Field-Book; 
meaſure next the length of the Hedge A B, which is 
12 Chains 5o Links ; note this down alſo in your 
Field-Book. Nextly, coming to B, take that Angle 
in like manner as you did the Angle A, and meaſure 
the diftance BC : ;after this manner you muſt take 
all the Angles, and meafure all the Sides round the 
Field. But leſt you be at a Nonplus at D, becauſe 
that is an outward Angle, thus you muſt do; ſtick 


.a Staff down with the ring of the Chain round it in 


the very Angle D, then _ the other end of the 
Chain in your Hand, and ftretching it at length, 
move your ſelf to and Fro *till you perceive your ſelf 
ina dire& Line with the Hedge DC, which will be 
at G, where ſtick down an w, orone of your 
Surveying-Sticks ; then move round *ill you find 

7 in a dire&t Line with the Hedge D C, and 
there the Chain ſtretched out at length, plant ano- 
ther Stick, as at H, then meaſure the neareſt Di- 
tance H G, which let be x Chain 43 Links ; which 
note down in your Field-Book, and- proceed on to 
meaſure the Line D E ; but in your Field-Book make 
ſome ſome Mark againſt D, to ſignikie it is an out- 
ward Angle, as > , or the like: And when you 
come to plot this, you mult plot the ſame Angle out- 
ward.that you took inward; for the Angle G D H, is 
the ſame, as the Angle 4 D 4, I made this outward 


Angle 
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Angle here on purpoſe to ſhew you how you muſt 
Survey a Wood, by going round it on the Outſide, 
where you mult take moſt of the Angles, as here 
you do D. 

Having thus taken all the Angles, and meaſured all 
the Sides; the next thing to be done, Is to lay down 
upon Paper, according to your Field-Book : Which 
you will find to ſtand thus. 


OMA 

+ 

= Oo 

oe 8 I» 

h.ogyennnd SY A 
FEE F-£ 
KR - 
at *© ZZ T 
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B ., 1 . 84 |BC. 23. 37 
C.1.06 |CD. 19. 39 
D . 1 . 43z>|DE. 20 . 00 
E .o . 8 |EF. 29. oo 
IF .1 . 52 |FA.31 . 50 


Foraſmuch now as it is convenient that the Angles 
be made by a greater Scale than the Lines are laid 
down with : I have therefore in this Figure made the 
Angles by a &cale of one Chain in an Inch, and laid 
down the Lines by a Scale of ten Chains in one Inch. 
But to begin to plot, take trom your Scale one Chain, 
and with that Diſtance, in any convenient place of 
your Paper, as at A, ſweep the Arch a «; then from 
the ſame large Scale take off 1 Chain 6c Links, and 
ſet it upon that Arch, as from « to; and from A 


draw Lines through «and &, as the Lines AB, AF: 
Q a2 Then 
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Then repairing to your ſhorter Scale,take from thence 
the firſt diſtance, viz. 12 Chains 50 Links, and ſet it 
from A to B, drawing the Line A B. 

Secondly, repairing to B, take from your large 
Scale 1 Chain, and ſetting one Foot of the Compaſles 
inB, with the other make the Arch 66; alſo from 
the ſame Scale take your Chord Line, viz. : Chain 
$4 Links, and ſet it upon the Arch 66, one Foot of 
the Compaſles ſtanding where the Arch interſeQs 
AB, the other will fall at 6; then t h 6 draw 
the Line BC; and from your ſmaller Scale ſet off the 
Diſtance BC 23 Chains 37 Links, which will fall at 
C,; where the next Angle muſt be made. After this 
manner proceed on according to your Field-Book, *till 
you have done. 

And here mark that you need neither in the Field, 
nor upon the Paper, take notice of the Angle F, nor ' 
yet meaſure the Lines EF and. AF, for if you draw 
thoſe two Lines through, they will interſe& each 
other at the true Angle F : However, . for the Proof 
of your Work, it is uy to meaſure them, and alſo 
to take the Angle in the Field. 

I muſt not let flip inthis place the uſual way taught 
by Surveyors, for the meaſuring a Field by the Chain 
only, as true indeedas the former, but more tedious, 
which take as followeth. 


The common way taught b Surveyors, for tak- 
ing the Plot of the > gr; Field. 


Becauſe I will not confound your 
with many Lines. in one Figure, I have here again 
placed the ſame. Firſt they bid you meaſure _ 
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the Field, and note down in your Field-Book every 
Line thereof, as in this Field has beea before done. 


£ 
Fed | hi 
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Secondly, they bid you turn all the Field into Tri- 
angles, as beginning at A, to meaſure the Diagonal 
AC, AD, AE, andnote themdown ; then is your 
Field turned into four Triangles, and the Diagonals 
are, 


AC 


0 OY OF" PO "A th ah 
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To plot which, they adviſe you firſt to draw a 
Line at adventure, as the Line AC, and to ſet off 
thereon 33 Chains 950 Links, according to your 
Field. Book for the Diagonals ; then taking with your 


_ -Compalles the Length of the Line AB, wiz. 12 


Chains 56 Links, ſer one Foot in A, and with the 
other deſcribe the Arch 44; alſo take the Line B C, 
viz. 23 Chains37 Links, and ſetting one Foot in C, 
with the other deſcribe the Arch cc, cutting the Arch 
44 in the Point B, then draw the Lines AB, CB, 
which ſhall be two bound Lines of the Field. 

Secondly, take with your Compaſles the Length 
of the Diagonal AD, v:z. 25 Chains 70 Links, agd 
ſetting one Foot of the Compalles in A, - with the 
other deſcribe the Arch, as 4 4, alſo taking the Line 
C D, viz. 19 Chains 3o Links, ſet one Foot in C, 
and with the other deſcribe the Arch ee, cutting the 
Arch 4d in the point D, to which Interſeftion draw 
the Line CD. 

Thirdly, take with your Compaſſes the Length of 
of the Diagonal A E, viz.45 Chains 40 Links, and 
ſerting one Foot in A, with the other deſcribe an 
Arch, as ff, alſo take the Line DE 20 Chains, and 
therewith croſs the former Arch in the Point E, to 
which draw the Line DE. | 


Laſtly, 


A— 
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Laſtly, take with your-Compalles the length of 
the Line AF, viz. 31 Chains, 50 Links ; and fetring 
one foot in A, deſcribe an Arch, as I T. Alfo take 
the length of the Line E F,viz, 29 Chains, oo Links, 
and therewith deſcribe the Arch 4 h, which cuts the 
Arch[Tl, in the Point F, to which Point draw the 
Lines AFandEF, and fo will you have a true 
Figure of the Field. 

I have ſhewed you both ways, that you may take 

our choice. And now I proceed to my Second 
xample promiled. 


How to take the Plot of a Field at one Sta- | 
tion, near the Middle thereof, «by the Chain” 


only. : 


Let ABCDE be thekgid, © the appointed 
place, from whence by the Chain to take the Plot 
thereof. Stick a Stake up at © through one ring of 
the Chain, and make your Aſſiſtant take the other 
end, and ſtretch it our. Then cauſe him to move 
up and down, till you eſpy him exaQlly in a Line be- 
tween the Stake and the Angle A ; there let him. ſer 
down a ſtick, as at «, and be ſure that the ſtick « be 
in 2 ps Line Mo——_ © and A; my you may 
cally percetve, ancing at ©, and 100 tO 
This done, czufe hin ro ok. round ns ar - 
and at the Chains end, let him there ſtick down 
another ſtick exaftly in the Line berween © and B, 
as atr6b, Afterwards bh him do the ſame at c, at 4, and 
ate; and if there were more Angles, let him plant 
a ſtick at the end of the Chain 1a a right Line be- 

tween 


s* a 


&. 


F 
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tween © and every Angle, In the next place 
meaſure the nigheſt diſtance between ſtick and ſtick, 
as 4 6, 1 Chain 25 Links, 6c x Chain 06 Links, 


A 


m—_— 
: 
: I 
" 
: CG ' * FW 
bo 
\ #:i % 
\. / 
. > \ 
%”l 
a. -- C 


ca 1 Chain 60 Links, de 1 Chain 206 Links, and 
them down in your Field-Book accordingly. 
ure alſo the Diſtances between © and eve 
ny © A 18 Chains 10 Links, © B 15 Chains 
00 Ss, &c. all which put down, your Ficld-Bok 
will appear thus ; 


Subten- 
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cnn ene 


+ i < Q £© 

E. = = 

> Wo” 

th ods \9b.: 15: 6 

pendent 1 © 1 + 06 Diagonal © B + 15 + 00 
or Chord-% 4 I. 00 F or Centre- OB 15. oof 
Linz (de 1.20| Lines D.15.co 
L——}) 2E-15: oo 


How to plot the former Obſervations. 

Take froma large Scale 1 Chain,and ſetting one foot 
of the Compaſſes in any convenient place of the Paper, 
as at-O, make the Circle 44 c4e. Thentaking for 
your firſt Subtendent, or Chord-line, .z Chain, . 26 
Links ; ſet it upon the Circle,as from « tob. From © 
through « and 6, draw Lines, as © A, © B, which 
be ſure let be long enough. Then take your ſecond 
Subtendent from the ſame large Scale, viz. 1 Chain, 
6 Links, and fer it upon the Circle from 6 toc, and 
through c draw the Line © C. When thus you 
have ſet off all your Subtendents, and drawn Lines 
through their ſeveral Marks, repair to a ſmaller Scale ; 
and upon the Lines drawn, fet off your Diagonal or 
Centre Lines, as you find them 1n the Field Book : 
So upon the Lioe © 4 you, muſt ſer off 18 Chains, 
xo Links, making a Mark where it. falls, as at. A. 
Upon the-Line © 6 15 Chains; o&Links, which falls . 
at B; and ſo by all the relt. Laſtly, draw the Lines 

AB,BC, C D, &c. and the Work will be finiſhed. 
It would be but running things over again, to ſhew 
yauhow, after this manner, to Survey a Field at two 
qr.chree Stations, or in any Angle thereof, &7c. For 
if you well underſtand chis, you cannor- be ignorant 

of the reſt. 

R How 
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CH A P. VIL 
How to cait up the Contents of a Plot 
of Land. 


A; Led, and lay —_ a true 
ure t | r ; Icome in the next 
ck you how 4 to caſt up the Contents _—_—_ 
that is to ſay, to find out how _ Acres, Roods 
and Perches it containeth. And fir | 


H'ss by this time Society Wowes you how 


Of the Square, and Parallelogram. 


A B | 
—_ C 4. 


To caſt up either of which, multiply one Side by 
the other, the Produtt will be the Content. 


EXAMPLE. 


Let A bea true Square, each ſide being 10 Chains ; 
multiply 10 Chains oo Links by 10 Chains oo Links, 
facit 10loo000, from which I cut off the five laſt 
Figures, and there remains juſt 10 Acres for the 
Square A. : 

Again, 
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Again, In the Parallelogram B, let the fide A b or 
cD be 20 Chains, 50 Links ; and the fide « c or b D 
10 Chains, oo Links : Multiply «6, 20 Chains, 50 
Links, by 4c 10 Chains, oo Links, faciz 20140000. 
from which cutting off che laſt five Figures, re- 
mains 20 Acres. Then if you multiply the Figures 
cut off, viz. co000 by 4, facit 200000 ; from which 
cutting off tive Figures, remains 2 Roods; and if 
any thing but ooos had been left, you mu# have 
multiplied again by 40; and then cutting, off again 
five res, you would have had the odd Pd: 


See it er. 

I need not have multiplied 20.50 
00 by 40 ; for knpw 40 times « * 10.60 
Nothing is Nothidg ; but only 
to ſhew you in what order the Acres 20150000 

will when you 4 


have odd Perches, as preſently 


we ſhaſl light on. So much 1s IR Rv 


Perches olooo oo 


Of Triangles. 


The Content of all Triangles are found, by multi- 

plyinghalf the Baſe by the whole Perpendicular ; or 

the whole Baſe by half the Perpendicular ; or other- 

- wife, by multiplying the whole Baſe and whole Per- 
arrogether, and taking halt that Produtt fog 

the Content. Either of theſe three ways will ory 


take. which- you pleaſe. 


R 2 Example, 


- es 
you 
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E X A 
In the Triangle A, 


f * - «gp ++ $@ #244 * . # 
= . * 


// 
* 


DSCS” GGIGS + <0 * $4 ++ 4% 


Sa 
be. 


a 


tr; 


MP LL E. 


the Baſe « 6 is 10 Chains, 
oo Links : the Perpendi- 
=_ cb ALB a 7 70 
f of which- 
hk 6 ry ty 85 Lioks; 
which multiplied by 10 
Ch. coLin. » gp 685000 3 
from which curting off 
five Figures, there is left 
6 Acres. Then mY 
ing the Remainder 
facit 340000 ; from w 


taking five Figures , 4 


mains 3 Roods. Agaig, 


the five Fi 
40, makes 
which 


—_— b 

taking fv five Fi lea 
ve Figures, leaves 

16 Perches. Sce the O- 


— ITE 


6,85 


10,00 


Acres. 6185000 


4 


” Roods 3140000 


How to caſt up the Contents of a Plot of Land. 1 25 


- 


So likewiſe in the Triangle B, the wr 
«b is 13 Chains, 70 Links ; which multiplied by 
half the Baſe, will give the ſame Content. 

Allo in the Triangle C, if you mulriply half the 
Baſe E d, by the Perpendicular c F, the Produt will 
be the Content of that Triangle. 

And here Note, that you are not confined to any 
Angle , but you may let fall your Perpendicular 
from what Angle you pleaſe, taking the Line on 
which it falls for the Baſe, Thus in the Triangle A, 
if from 6 you let fall a Perpendicular, take 6 4, 
and the half of ac for findin "the Content. Alſo in 
the Triangle C, yon may from E let fall your Per- 
pendicular, although it falls without the Triangle ; 
and the halfof E G, and the whole of « d, be 
the true Content» of the Triangle C ; but then you 
muſt remember to extend the Baſe-line c 4. 

Remember this, all Triangles having the fame « 
Baſe, and lying between Parallel-lines, are of the 
ſame Contefit ; ſo the Triangles A B C have the ſame 
Baſe, and lye between the Lines E & and G $5; ant! : 
are therefore of the ſame Content. 


Fo find the Content of a Trapezia. 


Draw between two ”—_— Angles a ſtreight 
Line, as A B; then is the Trapezia reduced into-- 
two” Trianglesggz. ABC and ABD, which you. 
may meaſure re taught, and adding their Pro-+ 
ducts together, you will have the true content of the . 
Trapezia, Or a Little ſhorter, thus : 


Take-- 


» — — _ 
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Take the length of the Line A B, which let be 
37 Chain oo Links ; take alſo the length of the Per- 


_— 
— 
—__ 
AL 
, 


pendicular D e, which let be 7 Chains 40 Links ; 


_ -alſo Ca 4 Chains 80 Links : add thetwo Perpendi- 
. culars together, and make 12 Chains 20 Links, 


which multiply by half the common Baſe AB 18 
Chains x0 Links, and the Produft is 22 Acree,2 Raod, 


11 Perch, as appears by the Operation hercunder. 


Halfthe common Baſe A B 18,50 
The Sum of the two Perpendiculars 12,20 


37000 
700 
1850 


Acres 22}57000 
# - 


Kkooas 228000 


: 


Perches 1120000 


hy _—_ _— C— Q———_—————— 


How 
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How to find the Content of an Irregular Plot, 
conſiſting of many Sides and Angles. 


To do this, you muſt firſt by drawing Lines from 
' Angle to Angle, reduce the Plot all into Trapeziaes 
and Triangles ; after which meaſure every Trapezia 
and Triangle ſeverally, and adding their Contents 
altogether, you will have the true Content of the 
whole Plot. © 


EXAMPLE. 


In 


— 
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Ia the annexed Figure ABCDEF GH LIdraw 
the Line A D, which cuts of the Trapezia K ; -alfo 
the Line A G, which cuts of the Trapezia L: And 
laſtly the Line GE, which makes the Trapezia M, 
and the Triangle N, fo isthe whole Plot reduced in- 
to the three Trapeziaes K, L, M, and the Triangle 
N; all which I meaſure as before taught, and put 
them down as hereunder. 


>» 

©; 

2 ; 
The Trapezia K contains 22-2 & 2 Us 
The Trapezia L contains 26 : 73 : 18 
The Trapezia M contains 30 : 2 : 16 
The Triangle N contains $8 2: a6 
The Content of the Plot 63-2820 


By which you find the whole Plot to contain 
85 Acres, 2'Rood, 30 Perches. 

If the Sides of the Plot had been given in Perches, 
Yards, Feet, or any other Meaſure, you muſt ill 
caſt up the Content after this manner, and then your 
Produtt will be Perches, Yards, &e. To turn which 
into Acres, Roods and Perches, I have largely treat- 
ed of in the beginning of this Book. 


How to find the Content of a Circle, or any 
Portion thereof. 


To hnd the Content of the whole Circle, it is 
convenient, Thar firſt you know the Diameter and 
Circumfterence thereof ; one of which being known, 
the 


li... Mt tt. = 
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the other is cafily found ; for as-7 isto 22 lo is the 
the Diameter to the Circumference : as 22 is 
to7, 1o is the,Circumference to the Diameter. 

In this antxed Figure, the Diameter AB is 2 
Chains, or 20aſ Links, which multiplyed by 22, and 


the Produt divided by 7s gives 6 Chains 28 Links, 
and ſomething more for the Circumference. Now, 
to know the he Superficial Content multiply half the 
Circumference by half che Diameter,the Produtt will 
” the Content : Half the Circumference is 3 Chains 
Links ; half che Diameter 1 Chain oo Links ; 
multiply ed together, the ProduCt is 3,1400 
RE 1 Rood 10Perch, the Content of the 
Curcle. Again, 


. By the Diameter only to find the Content. 


As 14 is to 11, fo isthe 
the Content, The Square; 


uare of the Diameter to 
the Diameter is 40000, 
$ which 


130 How tocaſt up the Contents of a Plat of Lands 


which mulciplyed by 11, makes 440000, which divi- 
Ty 04 es 31428, or 1 Rood 10 Perch, and 
ſomething more for the Content. 


How to meaſure the Superficll Content of 
the Seftion of a Circle. 


Mulciply half the Compals R—_ the Semidia- 
meter of the Circle, the Product will anſwer your 
deſire. 


la the foregoing Circle, I would know the Con- 
tent of that little piece DCB; the Arch DB is 


$ Links } ; the half of it 39 ;, which multiplyed 
'n 1 Chain, oo Links, the Semidiameter gives 3925 
Square Links, or 6 Perches . 


How to find the Content of a Segment of a 
Circle without knowing the Diameter. 


Let EFG be the Segment, the Chord EF is 
x Chain 7o Links, or 170 Links, the Perpendicular 
GH 50 Links ; now multiply 4 of the one by the 
whole of the other, the will be the 
the two thirds of 170 is neareſt x13, which multi- 


tiplyed by 5o produces 5650 Square Links or 9 
Perches. a 


How to find the Superficial Content of an Owal. 


The common way is te multiply the long Diame- 
ter by the andy, ru Ares x rb A 
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Square Root, which you may call a mean Diameter ; 
then as if you were a Circle, lay, 
As 14 to 18, fothe mean mA cd. Content 
of the Oval ; but this is not exa&t: A better way is; 
As 1, +15 tg the leogth of the Oval; & is the 
bredrh to the Content, or nearer, as 1,27324 to the 
length ; {o the bredrh'to the Comenr. 


How to find the Superficial Content of Regular 
Polygons ; as Pentagons, Hezagons, Hep- 


tagons, &ec. 


Fang x4 half the ſumm of the Sides, by a Perpen- 
fall from the Centre upon one of the Sides, 
the Produtt will be the Area or Superficial Content 
of the Polygoo. In the following Pentagon the Side 
BC is $4 Liaks, the whole ſfumm Wo five Sides, 
therefore muſt be 420, the —_ 

halfof which is 210, which | 
multiplyed by the Perpendi- 
cular AD $56 Links, gives 
11760 Square Links for the | 
Content, or 18 Perches {. | 
of a Perch, almoſt 19 Per- 
ches. ' . 

I have been ſhorter about m 

theſe three laſt Fi _ than my uſual Method, becauſe 
they very rarely tall in the Surv = way to meaſure 
them in Land, though indeed in 
ving, &c. often. 


alure, Pa- 


- 


CHAP. VIIL 


Of layinz out New Lands,. uſeful 
Suge gotemngrggnny'® 's 


Plantations in America. 


A certain quantity of Acres being given, how 
to lay out the ſame in a Square Figure. 


phers, which will turn the Acres into Links ; 
then from the Number thus increafed, extratt the 
Root, which ſhall be the Side of the propoſed Square, 


A rien to the Number of Acres given, 5 Cy- 


EXAMPLE, 


Suppoſe the N given be 100 Acres, which I 
am to lay out in a Square Figure ; I joyn to the roo 
Cyphers, and then it is 1000000 re Links, the 
' oc. of which is 3162 neareſt,or 31 Chains 62 Links, 
the length of one Side of the Square. 
—_— 

If I were to cut out of a Corn-Field one Square 
Acre : I add to one five Cyphers,and then is it 1co5e5 ; 
the Root of which is 3 Chains 16 Links, and ſome- 
thing more, for the Side of that Acre. 


PRE” 


"—_—_ IF 


, _ 
. _ . . 
= 1 Fs 


we. ww, — —_— 
7 $3 
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How to lay out any grven Quantity of Acres in 
a Parallelogram 3 Whereof one 9. 1s given. 


Turn firſt the Acres into Links, by adding as be- 
fore 5 Cyphers, that number thus ncregdied, divide 
- the given Side, the Quotient will be the other 
Side. 


EXAMPLE. 


It is required to lay out 100 Acres in a Parallelo- 
| cp rien rom ſhall be 2o Chains, oo Links; 

rſt to the x00 Acres I add 5 Cyphers, and it is 
100,00000. z Which I divide by 20 Chains oo Links, 
the Quorum is 50 Chains 00 Links, for the Side 
of the Parallelogram. * 


How to lay out a Parallelogram that ſhall be 
4» 5» 6, o 7, &c. times longer than it 1s 
broad. 


In Carolina, all Lands lying by the Sides of Rivers, 
except Seignories or Baronies , are, .( or ought, by 
Order of the Lord's Proprietors to be ) thus laid out. 
To do which, firſt as above taught, turn the given 
quantity of Acres into Links,by rene ane 4 rs3 
which lumm divide by the _—_ r the Pro- 
portion betweenthe length and bredth,as 4,5,6,7,0. 
the Root of the Quoticat will ſhew the ſhorteſt Side 
of ſuch a Parallelogram. 


EXAMPLE. 


? 


_ SM 


__ 


: - _— -4- . 
—_— — 
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EXAMPLE. 


. Admit ir were required of me to lay out 100 Acres 
in a Parallelogram, that ſhould be five times as long 
asbroad; Firit ro the roo Acres I add 5 Cyphers, 
and it 00,00000, which fumm 1 divide 
5, the is 2000000, the Root of which is 
—_— _ 14 _ and that <1 ſhall oy = 

rt Side of ſuch a Parallelogram, an multiply- 
4 hem 


ing that 1414 by 5, ſhews me the Side there- 
to be 70 Chains 70 Links. 
How to make a Triangle that ſhall contain any 
' "member of Arres, being confined to a certain 
Baſe. 
Double the given number of Acres, ( to which 
annexing hiſt tive Ci 2) divide by'$he Baſe ; the 


Quotiens will be the length of che PErendicular, 


EXAMPLE. 


Upon a Baſe given that is in lengeh 40 Chains, 
00 Links ; Tam _ make a Triangle that ſhall contain 
100 Acres. Firſt I double the roo Acres, and annex- 
oo Ciphers thereto, it makes 200,00000, which 
I divide by 40 Chains, oo Links, the limited Baſe ; 
the Quotient is 5o Chains, oo Links, for the height 
of rhe 3 qurwrec As in this Figure, AB is the 
given Baſe 40; upon any parr of which Baſe, I ſet 
the Perpendicular 50, as at C; then the Perpendi- 
cularis C D. Therefore I draw the Lines D A, DB, 
which 
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which makes the Triangle D A B to contain j 
x00 Acres, as required. Or if I had ſet the Perpen- 


dicular at E, then would E F have been the Perpendi- 
, ; 


A 


l 
ZE 4&» "a B 
cular 50, and by. drawing the Lines F A, FB; I 
ſhould have made the Triangle F A B, containing 
100 Acres, the ſame as D AB. 

If you conſider this well, when you are laying out 
a new pigce of Land, of any: given Content, in 
Americs or ellewhere, —_ you meet in your 
way with 100 Lines and —_— yet you may, by 
making a Triangle to the firlt Station you began at, -, 
cut off any quantity required, 


> 
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How to find the Length of the Diameter of a 
Circle which ſhall contain any number of 
Acres required, 


Say as 11 is to 14, fo will the number of Acres 
given be.to the Square of the Diameter of the 
Circle required. 


EXAMPLE. 


What is the Length of the Diameter of a Circle, 
whole Su ial Content ſhall be 100 Acres ? 
. Add five Cyphers to the 100, and it makes 100,00000 
Links, w multiply by 14, facit 140000000 ; 
which divided by 11x, gives for Quotient 1 2727272 3 
the Root of which is 35 Chains, 67 Links and better, 
almoſt 68 Links. And ls much ſhall be the Diameter 
of the required Circle, we 
TI might add many. more Examples of this nature, 
as how to make Ovals, Regular Polygons, and the 
like, that ſhould contain any aſſigned uns of 
Land. But becauſe ſuch things are meerly for __ | 
culation, and ſeldom or never come in Practiſe, I at 
preſent omit them. 


CHAP. 


CHAP. IX. 
Of Reduction. 


How to Reduce a large Plot of Land or 
Map into a leſſer compaſs, according to 
any given Proportion; or e contra, 

| bow to Enlarge one. 


over-large, to plat it over again by a ſmaller 

: Butif it be large, as a Map of a County, or 
the like, the only way is to compaſs in the Ploy firlt 
with one great Square; and afterwards to divide that 
into as many little Squares, as you ſhall ſee conve- 
nient. Alſo make the ſame number of little Squares / 
upon a fair piece of Paper, by a leſſer Scale, accord- 
ng to the Proportion given. This done, fee in 
what Square, and part of the ſame Square, any re- 
markable accident falls, and accordingly put it down 
in your leſſer Squares ; and that you may not mi- 
ſtake, it is a good way to number your Squares. I 
cannot make it plainer, than by giving you the fol- 
lowing Example, where the Plot A B CD, made by 
a Scale of 10 Chains in an Inch, is reduced into the 
PlotEF GH, of 3o Chains in an Iach. 

T 


1” beſt way to do this, is, if your Plot be not 
Sca 


| There 
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There are ſeveral other ways taught by Surveyors 
for reducing Plots or Maps, as Mr. Razhborn , and 
after him Mr. Holwell , adviketh to make uſe of a 
Scale or Ruler ; having a Centre-hole at one end, 
through which to faſten it down on a Table, ſo that 
it may play freely round;and numbred from the Cen- 
tre-end to the other, with Lines of Equal Parts : The 
Uſe of which is thus. Lay- down upon a ſmooth 
Table, the Map or Plot that you would reduce, and 
glew it with Mouth-glew faſt to the Table at the four 
corners thereof. Then taking a fair piece of Paper 
about the bigneſs that you would have your reduced 
Plot to be of, and hy that down upon the other ; 
the middle of the laft about' the middle of the firft. 
This done, lay the Centre of your Reducing: Scale 
near the Centre of the white Paper, and there with 
a Needle through the Centre make it faft ; yet fo, 
that it may play eaſily round the Needle, | Then 
moving your Scale to- any remarkable thing of the 
firſt Plor, as an Angle, # Houſe, rhe bent of a River, 
or the like : See againft how many Equal Parts of 
the Scale it ftands, as ſuppoſe roo; then taking the 
+, the :, the ', or any other number thereof, accord- 
ing to the Proportion you would have the reduced 
Plot to bear; and make a mark upon the white Paper 
againſt 50, 25, 33, &e. of the ſame Scale : And 
thus turning the Seale about, you- may firſt reduce 
all the outermoſt parts of the Plot. Which done, 
you mult double « leſſer Plot, firſt * thereof, and 
then the other; by which you may lee to reduce the 
innermolt part near the Centre. 

But I adviſe rather to have a long Scale, made 
with the Centre. hole, for fixing it to the Table in 


about one third part of the Scale, ſo that + of the 
S & Scale 


Py 


/ 


GE —— 
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Scale may, be one way numbred with Equal Parts 
from the Ceatre-bole to the end ; and { part theteof 
numbred the other way to the end with the ſame 
number of Equal Parts, tho lefler. Upon this Scale 
may be ſeveral Lines of Equal Parts, the leſſer to the 
greater, according to ſeveral Proportions. Being 
thus provided with a Scale, glew down upon a 
{mooth Table your rouge Plot to be reduced ; and 
cloſe to it upon the fame Table, a Paper about the 
bigneſs whereof you would have your ſmaller Plot. 
Fix with a (tr Needle the Centre of your Scale 
between both ; then turning the longer end of your 
Scale to any zxemarkable thing of your to be reduced 
Plot, ſee what number of Equal Parts it cuts, as ſup- 
pole 100 ; there holding faſt the Scale, againſt 100 
upon the ſmaller end of your Scale, make a mark 
upon the white Paper ; io do round all the Plot, 
drawing Lines, and putting down all other accidents 
as you proceed, for fear of confuſion, through man 
Marks in the end; and when you have done, 
though at firſt the reduced Plot will ſeem to be quite 
contrary to the other ; yet when you have unglewed 
it from the Table, and turned it abouc, you will find 
it to be an exaQ Epitome of the firſt. You may have 
for this Work divers Centers made in one Scale, with 
Equal Parts proceeding from them accordingly ;. or 
ou may have divers Scales, according to Ak, 
roportions, which is better. 

What has been hitherto ſaid concerning the Re- 
ducing of a Plot from a greater volume to a leſſer, the 
ſame 1s to be underſtood wice verſa, of Enlarging a 
Plot, from a leſſer to a greater. But this laſt ſeldom 
comes 1n practile. 


How 
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How to change Cuſtomary- Meafure into Sta- 
tute, and the contrary. 


In ſome Parts of Exgland, for Wood-Lands ; and 
' 1n moſt Parts of Irel. for all forts of Lands ; they 
account 18 Foot to a Perch, and 160 ſuch Perches to 
make an Acre, which is called Csſfomary-Meeaſore : 
Whereas our true Meaſure for Land, by of 
Parliament, is but 160 Perches for one Acre, at 
16 Foot * to the Perch. Therefore to reduce the one 
into the other, the Rule is, 

As the Square of one ſort of Meaſure, 

is to the Sqare of the other ; 

So is the of the one, 

to the Content of the other. | 

Thus if a Field meaſured by a Perch of 18 Feet, 
accounting 1 60 Perches tothe Acre,coatain 100 Acres; 
How many Acres ſhall the ſame Field contain by a 
Perch of 16 Feet : ? 

Say, if the Square of 16 Feet ;, viz. 272. 25. give 
the Square of 18 Feet, viz. $24: What ſhall 100 
Acres Cuftomary give * Antwer 119, of an Acre 
Statute. | 
Knowing the Content of a piece of Land,to find 

out what Scale it was plotted by. 


Firſt, by any Scale meaſure the Content of the 

Plot ; which done, argue thus : 

As the Content found, is to the Square of the Scale 
I tried by ; 

So is the true Content, to the Square of the true 
Scale it was plotted by. 


rF 


Adm 
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Admit there is a-Plot of a piece of Land containing 
10 Acres, and I meaſuring it by the Scale of x1 in 
an Inch, find it to contain 12 Acres -., of an Acre. 
Then Tay, If 12, give for its Scale 11 : What ſhall 
100 give * Anſwer 10. Therefore I conclude that 
Plot to be made by a Scale of 10 inthe Ioch. And 
{o much concerning Reducing Lands, 


CHAP. A. 


Inſtru&tions for Surveying a Mannor, 
County, or whole ntry. 


__— W_ — —— ed CO I CO EEE OOO OOO _ Y—_ ts. a... AM. WO I OO I I —_ 


To Survey a Mannor obſerve theſe following 


es, 


2: Alk or rideover the Mannor once or twice, 

that you may have asit were a Map of it 
in your Head, by which means, you may the better 
know where to begin, and proceed on with your 
Work. 

2. If you can conveniently run round the whole 
Mannor with your Chain and Inſtrument, taking all 
the Angles, and meaſuring all the Lines thereof; ta- 
king notice of Roads, Lanes or Commons as you 


crols 


croſs them: Alſo — 
well the Ends of all divid- 
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ing Hedges, where they butr 
upon your bound Hedges 


in this manner. - 


3- Take a true Draught of all the Roads and By- 
Lanes m the Mannor, putting down alfo the true 
—_— of all the Field-Fences to the Road. If the 
Road be broad, or goes through ſome Common or 
Walt Ground, the beft way is to meaſure, and take 
the Angles on both Sides thereof ; but if it be a nar- 
row Lane, you may only meaſure the midſt 
thereof, raking the and Off-ſers to the Hedges, 
and ing your Di truly : Alſo if there be 
any conſiderable River either bounds or runs h 
= ſarvey that alſo truly, as is hereafter 
taugnrt. 

4. Make a true Plot upon Paper of all the forego- 
ing Work ; and then will you have a Reſemblance of 
the Mannor, th not compleat, which to make 
ſo, go to all the Buttings of the Hedges, and there 
Survey every Field diſtinaly, plotting it accordingly 
every Night, or rather twice a Day, till you have 
petfeted the whole Mannor. 

5. When thus you have plotted all the Fields, ac- 
cording to the Buttings of the' Hedges found in your 
firſt Surveys, you will find that you have very nigh, 
if not quite done the whole Work : But if there be 
any Fields lye fo within orhers, that they are not 
bounded on either Side by a Road, Lane nor Ri- 
ver; then you muſt alſo Survey them, and place 
them in your Plot, accordingly as they are boun- 
ded by other Fields. * 


6, Draw 
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6. Draw a fair Draught of the whole, putting 
© down therein the Mannor-Houſe, and every other 
conſiderable Houſe, Wind-mill, Water-mill. Bridg, 
Wood, Coppice, Croſs-paths, Rills, Runs of Wa- 
ter, Ponds, and any other Matter Notable therein. Alſo 
inthe fair Draught, let the Arms of the Lord of the 
Mannor NE RE, and a Compals in ſome waſt 
parr of the Paper ; a Scale, the ſame by which 
it was plotted: You muſt alſobeautifieſuch a Draught 
with Colours and Cuts according as you ſhall ſce con. 
venient. 

Write down alſo in every Field the true Content 
thereof; and if it be required, the Names of the 
w3P8 ; and their Tenures: by which they 

d it of the Lord of the Mannor. . h 

Flags a allo of 5 on, mu Fe I”. 
of as you paſs over it, if you have Judgment t 
and it be required of And, 


How to take the Draught of a-County or 

Country. ” 

1. If the County or Country is ih any place there- 

of bounded with the Sea, Survey firſt the Seacoaſt 

thereof, meaſuring it all along with the Chain, and 
taking all the ng thereof trul 


2. Which done, and lots by a large Scale, 
Survey next all the Rocks, Sands or other Obſtacles 
that lye at the entrance of every River, Harbor, Bay 
or Road upon the Coaſt of that County, or-Country ; 
which plot down accordipgly, as I ſhall teach you in 
this Book by and by. 


3. Sur- 


th, 
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5 3- Survey all the Roads, taking notice as you go 
along of all Towns, Villages, great Houſes, lives, 


Bridges, Mills, Croſs Ways, &c. Alſo take the bea- ' 


ring at two Stations of all ſuch Remarks, as you ſee 
out of the Road, or by the Side thereof, 

4. Allo Su all the Rivers, taking notice how 
farthey are. Navigable, what ( and where the ) 
Branches runs into them, what Fords they have, 
Bridges, &c. ' 

5. All this being exaQly plotted, will give you a 
truer Map of the County than any that I know of 
hath been yet made in Emglezxd: However you may 
look upon old Maps, and if you find therein any thing 
worth the Notice that you have not yet put down, 
you may go and Survey it ; and thus by degrees you 
may ſo finiſh a County, that you need not ſo much as 
leave out one Gentleman's Houſe ; for hardly will-it 
ſcape but every remarkable thing will come into your 
View, either from the Roads, the Rivers or Sca- 


6. Laſtly, with a large Quadrant take the true 
Latitude of the Place, in three or four Places of the 
County, which put dowa upon the Edge of your 
Map accordingly. ; 


CHAP. 


CHAP. AL 
Of dividing Lands. 


OO CCS ——— 


How totvide a Triangle ſeveral ways. 


containing &o Acres, W be divided between two 
n, the one to have 40 Acres cut off towards A, 
and the other 20 A- 
cres towardsC ; and 
the Line of Diviſion 
" to procced from the 

> 025 
A —-C fure the Bate AC, 
w_ viz, 50 Chains oo 

Links; then ſay by the Rule of Three, If the whole 
Content 60 Acres give 50 Chain for its Baſe, what 
ſhall 4o Acres give ? Multiply and Divide , the 


SES ABC tobe a Triangular Piece of Land, 
c 


40 


Quotient will be 33 Chains 33 Links ; which fer off 


upon the Baſe from A to D, and draw the Line B D, 
which ſhall divide the Triangle as was required. If 
it had been required to have divided the ſame into 
3, 4, 5, or more unequal Parts ; you muſt, in the like 
maner, by the Rule of Three have found the length 
of each ſeveral Baſe ; much after the ſame manner as 
—— <—_ part their Gains, By the Rule of Fellow- 
ip. 
There are ſeveral ways of doing this by Geometry, 
without the help of Arithmetick, but my Buſineſs is 
not 


(+ 
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not to ſhew you what maybe done, but to ſhew you 
how to do it, the molt cafie and praQticable way. 


How to divede a Triangular Piece of Land in- 

' to any Number of Equal or Unequal Parts, 

by Lines proceeding from any Punt aſſigned 
in any Side ® ah. 


Let ABC be the Triangular Piece of Land, con- 
taining 60 Acres to be divided between three Men, 
. the firlt tro have 5 Acres, the ſecond 20, and the 
third 25 Acres, and the Lines of Diviſion to proceed 
.from D : Firſt meaſure the Baſe, which is 50 Chains ; 
then divide the Baſe into three Parts, as you have 
been before taught, by ſaying, If 60 give 50, what 
ſhall x5 give ? Anſwer, 2 Chains 5o Links for the 

B 


Q 


Pas 
= ..v 
firſt Mans Baſe ; which fer of from A toE. in, 
Say if 60 give 50, what ſhall 20 give? Anlwer, 
16 Chains 66 Links for the ſecond Man's Baſe;which 
ſer off from E F, then conſt y the third Man's 
Baſe, viz. from F to Cmuſt be 2o Chains 84 Links : 
This done, draw an obſcure Line from the Point aſ- 
ſigned D, to the oppoſite AngleB, and fromE and F 
draw-the Lines E H and FG, toBD. Laſtly, 
from D, draw the Lines D H,DG, which ſhall di 
———— — s RT 
2 ow 


bow to change ay Four-Sided Figure ta 


= + $6: 2 A *- 
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How to divide « Triangular Piec of Lahitl ac- 
cording to any Proportion | given, by a Line 
| Parallel ta.one of the Sides. 


ABC is the Tri Piece of Land, containing 
62 Acres, the Bale AC SFU this Piece of 


Landis to be divided between twq'Men, by a Line 
Parallel to B C, in ſucffProportion that one have 40 
Acres, the other 20. 
Firſt, divide the Baſe, as has been before taught, 
and the point of Diviſion will fall in. D, AD being 
33 Chains Een ”: why and DC 16 Chains 67 Links. 


mean Proportion between A D 

nds C; hy. lying the wholeBaſe goby AD 
33, 1 £3, the | 2566 ooo, of which ſfumm 
Root, which is 40 y ar Bp omega 


Ana. Laſtly from E draw a Line-pa- 
as vthe Line BE; "RESS ne ho 


Sans POET F an-Sided Fi igures or Trapezines. | 
'\Before/1 


gf 


o.teach/you how to divide Pi 
Land ur 'if is\convenient-firſt to 


w 


WI 


-_ : 0/4 a 


_— a. _—_— 


— _ | s X ph w *”; 
which done, the Work al 'beche ſame, 25.10 I 
ding Triangles. Une 29! 
How to reduce 4a Trapezia into.a Tr riangley. » 
Lines drawr from any Angle thereof © 


 LetiABCD bethe Tra 0 fo -tedurthtines 
a Triavgle, and B the bir Draw the. 


| Dark Line B D, and from C'make a Line Paral- 
lel thereto, as CE; . extend. alſo \the Baſe A'D, 

till_it meer C Erin E ; . then draw; the /Line RE, 
Trig A aubs mths Triangle BAE -equa}-to the 
w to divide this Trapezia according tony of 

| Ganed Pro rtion is_no more bar to divide the Tri 
| angle ABE ; as before taught, which will 4lfo di- 
vide the Trapezia. 


[ EXAMPLE. 


| Suppoſe- the- Trapezia ABCD containing 124 
| Acres 3. Roods and 8 Perches, is to be divided be- 
[ Teen two Men, the firſt to have 50 Acres, wg 

+ 
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and 4 Perches ; the other 74 Acres, 1 Rood and 5 
Per and the Line of Diviſion to proceed from B. 
Firſt, Reduce all the Acres and Roods into Perches, 
then will the Content of the Trapezia be 1 9968 Per- 
ches ; the firſt Man's Share or mb, the ſe- 
cond 11885, 
Secondly, Meaſure the Baſe of or OT nk E 
78 Chains 00 Links ; 
Then ſay, If 19968 the whole ' ' 
Conten ve [5 a Bal 78 Chains oo Links, 
iat{ha ,the an' R 
=Y me / —— —_g ay 31 Chains 52 Links; 
which fer oft from A toF, and drawing the Line F B, 
you divide the Trapezia as deſired ; the Triangle 
ABF being v7 299” Portion, and the Trape- 
zia BCFD, t zþ 


How to reduce a Trapezia into a Triangle, by 
Lines drawn from a Paint aſſigned in any 
Side thereof. | 
ABCD is the Trapezia, E the Point aſſigned 


from whence to reduce it into a Triangle, and run 
*, the diviſion Line ; the Trapezia is of the ſame Con- 
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tent as the former, viz. 19968 Perches, and it is to 
be divided as before, viz. one Man to have 8083 
Perches, and the other 11885, Firft for to reduce 
itinto a Triangle, draw the Lines ED, EC, and 
from A and B make Lines parallel to them, as AF, 
BG; then draw the Lines EG, EF, and the Tri- 

le EF G will be equal to the Trapezia ABCD; 
which 1s divided as before ; for when you have found 
by rhe Rule of Proportion, What the firft Man'sBaſe 
mult be, viz. 3! Chains 52 Links, ſet it from Þ to H, 
and draw the Line H E, which ſhall divide the Tra- 
pezia according to the former Proportion. 


How to reduce an Irregular Five-Sided Figure 
into a Triangle, and to divide the ſame. 


Let ABCD E be the Five-Sided Figure; to re- 
duce which into a Triangle, draw the Lines A C, 


 ” LN _ —— I 
AD; and parallel thereto BF, E G extending the 
Baſe from Cto F, and from DtoG ; thendraw the 
Lines AF, AG, which will make the Triangle 


AFG equal to the Five Sided-Figure, If this was. 


rQ 


Lon 


lh. —_— _— 


_—— — 
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to be divided into-two equal Parts, take the halt of 
the Baſe of the Triangle, which is F H,, and from H 
draw. the Line H A;; | which divides the Figure 
ABCD.E into two equal Parts. The like youmay 
do for any other Proportion. 


Tf in dividing the Plot of a Field there be 
Outward Angles, you may change them 
«fter the following manner. 


Suppole ABCDE be the Plot of a Field ; and 
-B the outward Angle. 


—_—— Line CA, and parallel thereto the 
Line 
Laſtly, The Line CF ſhall be of as much force as 
the Lines C BandBA. So is that five-lided Figure, 
"_ —_——— e reduced into a four- ided 
igure, or Trapezis ; you may again reduce 
10 oy as has beca — het 


How 


"OY 
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How to Divide an Irregular Plot of any number 
of Sides, according to any given Proportion, 
by a ftreight Line through it. 
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ABCDEFGHI i a Field to be divided be- 
tween two Men in equal Halfs, by a ſtreight Line 

ing from A. 

Firft,conſider how to divide the Field into five-fided 
Figures and Trapezias, that you may the better re- 
duce it into Triangles : As by drawing the Line K L, 
you cut off the five-ſided Figure ABCHI; which 
reduce into the Triangle A KL, and meaſuring half 
the Baſe thereof, which will fall at Q, draw the Line 

A. | 
Sadly, Draw the Line MN, and from the 
Point Q reduce the Trapezia CDGH into the Tri- 
angle MN Q ; which again divide into Halfs, and 
draw the Line Q R. 

Thirdly, From the Point R, reduce the Trapezia 
DEFGC. into the Tri ROP ; and taking half 
—_—_ _ _ RS; and then have 

ou divi is Irregu igure into two Equal 
by the three Lines AQ, QR, RS. "= 
Fourthly, Draw the Line A R, alſo QT parallel 
therero. Draw alſo AT, and then have you turned 
two of the Lines into one. 

Fifthly, From T draw the Line TS; and l 
thereto, the Line R V. Draw allo TV. Then is 

Figure divided into two Equal Parts, by the two 
ines AT andT V. 

Laſtly, Draw the Line A V, and parallel thereto 
TW. Draw alſo A W,which will cut the Figure into 
two Equal Parts by a reight Line,as was required, 

You may, if you pleaſe, divide ſuch a F all 
into Triangles ; and then divide each Triangle from 
the Point where the Diviſion of the laſt fell, and then 
will. your Figure be divided by a crooked Line, 
which you-may bring into a ſtreight one, m—_ 


—_— 


Of Dividing of Lands. 


This above is a good way of Dividing Lands, bur 
Surveyors ſeldom take ſo much pains abour it. 1 
ſhall therefore ſhew you how commonly they abbre- 
viate their Work, and is indeed ; 


An eafie way of Dividing Lands. 


Admit the following Figure ABCD E contain 
46 Acres, to be divided in Halfs between two Men, 
by a Line ding from A. 

Draw firſt a Line by guels, through the Figure, 
as the Line A F. Then caſt up the Content of either 
Half, and ſee what it wants, or what it is more than 
the true Halt ſhould be. 

As for Example. I caſt up the Content of AEG, 
and find it to be but 15 Acres ; whereas the true Half 
is 23 Acres ; 8 Acres being in the part ABCDG, 
more than AE G. Therefore I make a Triangle 
containing 8 Acres, and add itto A E G, as the 
Triangle A GI; then the Line A I parts the Figure 
into cqual Halts. 

But more - plainly how to make this Triangle : 
Meaſure firſt the Line A G, which is 23 Chains, 
6o Links. Double the 8 Acres, they make 16 ; 
to which add five Cyphers to turn them inro Chains 
and Links, and then they make 160co00 ; which 
divide by A G 2365, the Quotient is 6 Chains, 77 
Links ; for the Perpendicular H 1, take from your 
Scale 6 Chains, 77 Links, and fer it fo from the 
Baſe A G F, that rhe end of the perpendicular'atay 
juſt crouch the Line E.D;. which will be at 1;- Thea 


draw the Line A I, which'makesthe Triangle A GL 


& 3 juſt 


ow Acres, and divides the whole Figure, as de- 


If it. bad been required to have ſet off the Perpen-- 
dicular the other way, you mult ſtill have made the 
end of it but juſt crouch the Line E D, as L K-does : 
For the Triangle A KG is equal tothe Triangle AGT, 
each 8-Acres. 

And thus you-may divide any piece of Land of 
never ſo many Sides and Angles,/ according to any 
Proportion, by ftreight Lines through it, with as 
much certainty , more eaſe than the former 
way. 

Mark, you might alſo have drawn the Line AD, 
and meaſured the Triangle A G D, and afterwards 
have divided the Baſe G D, according to Proportion, 


in 
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in the Point I-; which I will make more plain in this 
RovHg _ 

Suppoſe the following Field, containing 27 Acres, 
is to {h divided between three Men, each to have 
Nine Acres; and the Lines of Diviſion to run from a 
Pond in the Field, ſo that every one may have the 
bene of the Water, without going over one another's 
Land. 

Firſt from the Pond © draw Lines to every Angle, 
as ©A, ©B; ©C, ©D, ©E, ; and then is the Figure 


cvided into five Triangles, each of which meaſure, 
and. put the Contents down ſeverally ; which Con- 
tents reduce all into Perches, ſo will the Triangle. 


A©B 674 
B © C 390 
C © D>be= 1238) Perches, 


D©E g11 
E ©A 1107 


the whole Content being 4320 Perches, or 27 Acres, 
cach Man's Proportion being 1440 Perches. 


From 
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Fram @ to any go erey ling tir the fir{t Divi- 
ſion-line, as © A- en conſider that the firſt 

© B is but 674 Perches,and the ſecond B © C 390, 
both together but 1064 Perches, -leſs by 376 than 
1440, one Man's Portion. You muſt theretore cut 

from the third Angle C © D 376 Perches for the 
firſt Man's Diyiding-line ; which thus you may do : 
The Baſe D C is 18 Chains ; the Content of the 
Triangle 1238 Perches : Say then, if 1238 Perches 
ive Baſe 18 Chains, oo Links : Whar ſhall 376 
rches give? Anſwer 5 Chains, 45 Links ; which 
ſer from C to F, and drawing the Line © F, you have 
the firſt Man's part, vis. A©F. 

Secondly, See what remains of the Triangle C © D 
376 being taken out, and you will fad it to be 862 
Perches, which is leſs by $76 than 1440. Therefore 
from the Triangle D ©E cut off 578 Perches, and 
the point of Diviſion will fall in G. Draw the Line 
© G, which with © A and © F, divides the Figure 
into three Equal Parts. 


How to Divide a Circle according to any Pro- 
portion, by a Line Concentrick with the firſt, 


All Circles are in Proportion to one another as the 
Squares of their Diameters ; therefore if you divide 
the re of Diameter or Semi-diameter, and ex- 
trat the Root, you will have your deſire. 


EXAMPLE. 


Let ABCD be a Circle to be equally divided be- 
tween two Men. 


The 
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The Diameter thereof is 2 Chains : 

The Semi-diameter 1 Chain, or 100 Links : 

The Square thereof 10100 ; 

Half the Square © . 5050: 

The Root of the Half 7x Links, which take from 
your Scale, and upon the ſame Centre draw the 
Circle GEHF, which divides the Circle A B C Dinto 
Equal Parts. 


CH AP. XIL 
.Trigonometry : Or the Menſuration of 
Right Lined Triangles. 

He Uſe of the Table of Logarithm Numbers, 1 


have ſhewed you in Chap. I. concerning the 
Ction of the Square Root. Here follows 


———— 
$60 | Trigonometry. 


- 


» 


The uſe of the Tables of Sines and T angents. 


Any Angle being given in Degrees and Minutes, 
how to find the Sine or Tangent thereof. 

Let 25 Degrees 10 Minutes be given to find the 
Sine and Tangent thereof ; firſt in the Table of Sines 
and Tangents, at the Head thereof ſeek for 25, and 
having it, look down the firſt Column on the 
Left.-hand under M for the 10 Minutes, and right 
againſt under the Title Sir. ſtands the Sine required, 
viz. 9.659517 ; alſo.in the ſame Line under the Title 
T ang. ſtands the Tangent of 250: 10), viz, g9,710282: 
But if the Degrees exceed 45, then look at the Foot 
of the Tables tor the Degrees, and up the Right-hand 
Column for the Minutes j and right-againſt you will 
find the Sine and Tangent above.the Tutle Sine T ang. 
thus the Sine of 64* Degrees 50* Minutes is 9,956684, 
the Tangent thereof is 10,328037. 


How to find the Cofine or Sine Complement ; 
the Cotangent or Tangent Complement of 
any given Degrees and Minutes. 


The Coſine or Cotangent 1s nothing more but the 
Sine and Tangent of the remaining Degrees and Mi- 
nues after ſubſtraftion from go, thus, take 25 De- 
grees 10 Minutes from go Degrees, oo Minutes, there 
will remain 64 Degrees 50 Minutes, the Sine of 
which, is as before 9,956684, and that is the Sine 
Complement of 25 Degrees 10 Minutes. 


But 


Bs hea . 
Y 


1rigonometry. 161 


Fut the more ready way to-find the Coline or Co- 
tangent of any number of Degrees given, is to look 
for the Degrees and Minutes, as before taught, for 
Sines and Tangents, and right againſt, under the 
Titles Coline and Cotangent ; or above, if the De- 
grees exceed 45, you will find the Cofine or Cotan- 
gent required : Thus the Coſine of zo Degrees 15 Mi- 
nutes is 9,702236 ; the Cotangent of 58 Degrees 
10 Minutes 1s 9,7 9297 4. 


Any Sine or Tangent, Co-ſme or C 0-tangent 


being given, to find the Degrees and Mi- 
nutes belonging thereto. - 


This is only the converſe of the former, for you 
muſt ſeek in the Tables for the Sine, &c. given, or 
the nigheſt that can be be found thereto; and right 
againſt it you will find the Mineres and Degrees over- 
head. Let the Sine 8,742259 begiven, right againſt 
it ſtands 3 Degrees 10 Minutes, | 
Remember well that Multiplication is performed 
with theſe Logarithm Tables by Addition, and Divi- 
ſion by Subſtrattion. If I were to multiply 5 by 4, 
firſt I look for the Logarithm of 5,which is 0,698970 
The Logarithm of 4 1s 0,602050 


— yy —————— 


. Added together, they make 1,301030 


which 1,301030 I ſeek for in the Logarithm Tables, 
and right againl(t, under Title Nam. ſtands 20, the 
Product of 5 multiplyed by 4. 


Y R__ 


* —44+  ——<<4” 
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It I were ro divide 2oby 5, firit LHlook for the Lo- 


rithm of 20, which as above, ts 1,3010J30 
The Logarithm of 5 is 0,698 990 
After SubſtraQtion remains 0,602060 


— 


and the Number anſwering to that Logarithm, you 
will find to be 4. 

And thus by Addition and Subftraftion the Rule 
of Three, is performed with the Lagos Viz, 
by addingthe two laſt rogether, and Gut of their Pro- 
duCt ſubſtrating the Firlt. ; 


EXAMPLE. 
If 15 give 32, what ſhall 43 give ? 


The Logarichm of 15 is 7,176091 
The Logarithm of 45 is 1,653212 
The Logarithm of 32 is I,505150 
The two laſt added together, make 3,158362 


Out of which I ſubſtraft the firſt, and} 082271 
g” | 


there remains 


Againſt which 1,982271, I find the Number 96. 
I anſwer therefore, If 15 gives 32, 45 ſhall give 96. 
This you muſt obſerve to do in the following Caſes 
of Triangles, always to add the ſecond and third num- 


, bers together, and from their ProduCt to Subſtratt 


the firſt, the remainder will be the Logarithm Num- 
= wa or Tangent, of your required Line or 


Certain 
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Certain Theorems Fra the better underſtanding 
Right-Lined Triangles. 


1. ARight-Lined Triangle is a Figure comprehen- 
ded within three Streight Lines, 
2. Which is either Right- 


Angled as A, having one 
Right Angle, which con- 
tains juſt go Degrees, vis. A , 


that at 6b; or elle Oblique as 
as B, which conliſts of three 


Acute "Angles, neither of 
them {ogreatas go Degrees; | 
or which conſiſts of two A- 


cute Angles and one Obtuſe, 
viz. at that D. d 

3. All the three Angles of SC 
any Triangle are equal to 
two Right Angles, or 180 De 7 
Degrees ; ſo that one Angle being known, the other 
two together are known allo ; or two being known, 
the third is allo known by Subſtratting the two 


known Angles outof 180 Degrees, the remainder is 
the third Angle. 


4. Toknow well what the Quantity of an Angle is, 


take this following Demonſtration. 

Let ABCD bea Circle, whoſe Circumference 
is divided ( as all Circles you mult eſteem fo to 
be ) into 360 Equal Parts, which are called De- 
grees, and each of thoſe Degrees iato 60 Equal 
Parts more, which are called Minutes : Now a Right- 
Angled Triangle is that which cuts off one fourth 


Y 2 part . 


part of this Circle, vie? Degrees , as you ſee the 
Triangle EFGtodo. " | ; 
An Angle that cuts off leſs than 90 Degrees, is 
called an-Acute Angle, as HEF, which takes but 
45 Degrees from the Circle. . 
GEI is an Obtuſe Angle, for the two Lines that 


A 
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proceed from E, take in between them more than a 
quarter of the Circle, viz. 113 Degrees. | 

5. Every Triangle hath fix Parts, v#z. three Sides 
and three Angles; the Sides are ſometimes called 
Legs, but moſt commonly in 2 _ Tria 0- 
gles, the Bottom Line, as BC is called the Baſe, 
A C the Perpendicular, and the longeſt Line A B 15 
called the Hypothenuſe. The Sides are all in pro- 
portion to the Sines of their oppoſite Angles ; fo 
that any three parts of the ſix being known, the reſt 
may eably be ſearched our. ? 

6. When an Angle exceeds 9o Degrees, ſubſtract 
it qQutof 180, and work by the remainder. 


CASE 1. 


In Right- Angled Triangles, the Baſe being 

given, and the Acute Angle at the Baſe ; 

w to find the Hypathenuſal Line, and the 
Perpendicular. 


In the Right-Aogled Triangle ABC, there 4s gi. 
ven the Baſe A B, which C 
1s 26 Equal Parts, as Per- q 
ches, or the like ; the 


Angleat A is alſo given, + 

which is 30 Degrees : , £,| 

Now to find the Length _ fs | 
of the Hypothenuſle A C, lay thus, oy as y ſme tA 6 / 


TAs the Sine Complement of the Angle at A 
is to the Logarithm of the Baſe 26, 
So 1s Radius'or the Sine of 0* 
to the Logarithm of the Hypothenuſe A C 30. 
The 


——— 
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The Sine Complement of 3o Degrees is 9,937531 


The Radius, or Sine of go? 10,000000 
The two laſt added together 11,414973 


Remains,afterSubſtrating the firſtNumber 1,477442 


Which if you look for in your Logaricthm Tables, 
you will find the Number anſwering thereto to be 
30, and ſo long is the Hypothenufal-hne required. 
Note in your Tables, when you cannor find ex- 
ally the Logarithm you 195k for, you muſt rake the 
neareſt thereto, as in this Example I find 1,477121 
to be the neareſt to 1477442. Mark alſo, that 
whereas 1 ſay, as the Sine-complement of the _ 
- at A, &c. you mp well ſay, as the Sine of t 
Angle at C is to the Log. &c. for the Angle at A 
being given in a Right-angled Triangle, you cannot 
be ignorant of the Angle at C. If you mind'the 
Rule above, that all the three Angles of a Triangle 
are equal to two right Angles, or 180 Degrees ; Be 
if you take the Right-Angle at B 90s, and that at A 
30® both known, and ſubftract them out 180», there 
remains only 60* for the Angle at C, Butin pur- 
| ſuance of our Queſtion, 


How to find the Perpendicular. 


As the Sine of the Angle ACB 60? 
is to the Log. of the Baſe 26 AB; 
So the Sine of the Angle CAB 30® 
to the Log. of the Perpendicular CB 15. 


Rains Or S« W's as 
As the jo. 26 


- be He dy y , Note, 
fo &/ ] anger A CAP 30. 
to #4 Gy: of Dur herdicu bag 8 
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Note, when I put three Letters to exprels an Angle, 
the Middlemoſt Letter denotes the Angular-Point. 


The Sine of 60 deg. & - 9,937531 
The Log. of the Baſe 26 AB, is 1,41497.3 
The Sine of 30 deg. is 9,698970 


The two laſt added 11,113943 


From which ſubſtraCt the firſt, and remains 1,176412 


The neareſt number anſwering 0 which is 15, 
which 1s the Length of the Perpendicular-line C B. 


Or otherwiſe ; the Hypathenuſal-line being firſt 
found, Viz. AC 30. you may find the Per- 
pendicular thus : 


As the Sine of the Right-Ang.CBA or Rid.10,000000 
is to the Log.-of the Hypoth. A-C3o 1,477121 
$0 is the Sine of the Angle CAB 30 deg. 9,;698970 


tothe Log. of the Perpendicular i5 a1,176091 


CASE w 
The Perpendicular and Nagle A CB being 
given to find the Baſe and Hypothenuſal, 
Let the Perpendicular 'be CB 15, as before the 
Angle ACB 60 deg. to find the Bale, work thus : 


E 
Pf 
is 
" 
” w» 
H—_— — R 


As 


»” 
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As the Co-fine of the Angle ACB 

is to the Logarith. of the PerpendicularBC 15 ; 
So is the Sine of the Angle A CB 

to the Logarith. of the Baſe A B 26. 


The Co-line of the Angle AC B60*, is 9,698970 


The Log.of CB 15, is 1,176091 
The Sine of the Angle A C B6o, is 9,937531 
11,113622 


The neareſt Log. anſwering to 26, is 1,414652 


For the Hypothenuſal. 


As the Sine-complement of the Angle A C B 60* 9 
is to the Log, of the Perpendicular C B 1 5 
So is the Sine of the Angle ABC, or Radius yo? 

to the Log, of the Hy pothenuſal zo? 


The Co-fine of the Angle A C B, 1s 9,698970 
The Log. of the Perpend. CB 15, is 1,176091 
The Radius / 10,000000 
The Log, of the Hypothenuſal 3o 1,477121 


— 


Or otherwiſe thus ; the Baſe being firſt found, 


to find the Hypothenuſal. 
As the Sine of the Angle A CB 60* 9,937531 
is tothe Log. of the Bale 26 1,414973 
So is Radius I 0,000000 


to the Log. of the Hypothenuſal (30) 1,477442 
Caſe 
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CASE iw 


The Hypathenuſal, and either of the Acute 
Angles given, to find the Baſe and Perpen- 
dicular. 


Cc 
43® 
ALL Sp 
Let the Hypothenuſal be A C 3o 


The Angle C A B 30» 


' Tofind the Baſe AB, work thus : 


As the Sine of the Right-Angle 
CBA 9go?, or Radius C i 
is tothe Log. of the Hypoth. AC 3o 1,477121 
$o is the Co-ſine of the Angle CAB 3o 9,937531 


to the Log. of the Baſle AB (26) #21,414652 


To find the Perpendicular C B, work thus, 


As the Sine of the Right- Angle 
CBA 9go?, or Radius b, 
is to the Log, of the Hypoth.A C 3o 1,477121 

So 15 the Sine of the Angle CAB 30 9,698970 


to the Log, of the Perpend. (15) x1,1760g1 
7 Or 


1 0,000000 


C7 


— 
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Or otherwiſe ; the Baſe being found, to find 
the Perpendicular Hes "Is 


As the Co-fine of the Angle CAB 30% 9,937531 


is to the Log. of the Baſe AB 26 1,414977 
So is the Sine of the Angle CAB (3z0o®) 1,698970 
11,113943 


to the neareſt Log. of the Perpend. (15) 1,176412 


CASE 


The Hypothenuſal and Baſe being given, to 
find the two Acute Angles, viz. AC B, 
and C A B. 


Let A C, the Hypothenuſal, be 30* 
A B the Baſe 26. and the Angle A CB required. 


AC 


4 


wm | 


Lt | 


As the thm of the Hypothenuſal AC 30 

3s to Radius, or the Sine of the Angle CBA 9oz 
So is the Logarithm of the Baſe A B 26 

to the Sine of the Angle ACB 60. 


The 
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The Operation. 


The r, of the Hypothenuſal A C 3o is 1,477121 
The Radius 1 0,000000 
The Logarithm of the Baſe AB 26 1,414973 


The Sine of A C'B,the Angle required,60* 9,937852 


For the Angle C A B, work thus. 
As the .of the Hypotheauſe A C 3o 1,477121 i 
is tothe Radius go 10,000000 


So is the Logarithm of the Baſe AB 26 14414973 
to the Cofine of the Angle required 30 9,937852" 


CASE v. 


The Hypothenuſal and Perpendicular being gi- 
ven, to find the Angles and Ba 


eg 
The Hypothenuſal is 30 
> The Perpendicular 1 5 
ABC a Right Angle. 
A ——— 


i 


172 Trigonometry, 


— 


Now to find the Angle at A work thus. 


As the Logar.of theHypothenulal A.C3o 1,477121 
to the Radius 10,000000 


So is theLogar.of thePerpendicular 15 CB. 1,176091 
tothe Sine of the Angle at A 30* 9,698970 


To find the Angle at C work thus. 


As the Logarithm of the Hypothenuſal A C 30 
is tothe Radius yo Degrees, 
So is the Logarithm of the Perpendicular CB 15 
to the Co-ſine of the Angle at A 3o, wiz. 60 Deg. 
Laſtly to find the Baſe, - work as you were taught 
in Caſe 2; 


Here note that any two Sides of a Right an Tri- 
angle being given: the third Side may be tound by 
extraction of the Square Root, 


E X A. MPLE. 


In the Right Angled Triangle 

7 A; let the given Baſe be 20, the 

Z Aa 7/5 Perpendicular 15, and the Hy- 
9.0 pothenuſal required. 

— Square the Baſe 20, or multi- 
ply it by it ſelf, and it makes 400 ; Square alſo the 
Perpendicular 15, and it makes 225, add the two 
Squares together, and they make 625,. from which 
Summ extract 'the Square Root, which Root is the 


kngth 


” _____ 
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length of the Hypothenuſal, vzz. 25 ; 

but if the Hypothenuſal, and either Z © 

of the other Sides be given to find. 427 ( 25 

the third, you muſt Subſtra& the #7 

Leſſer Square out of the Greater, and the Root of the 
remainder is the Side-required : As for Example, the 
Hypothenuſal 25 is given, and the Baſe 29, to find 
the Perpendicular multiply the Hypothenuſal in it 
ſelf, and it makes 625- 
Mulciply the Baſe init ſelfand it makes 400 


which 400 SubſtraQt from 625, there remains 225 
the Root of whichis 1 5,the Perpendicular required. | 
C ASE vt 
Of Oblique Angled Plain Triangles. 


and an Angle oppoſite toeither of the. how to. 


Two Sides, of an Oblique Triaogle bel . given,. 
es, 
find the other two Angles and the thud Side. 


In: 


—_ 
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In the Triangle AB C there is given the Side AB 40, 

the _—_ 32, 

the Angle at A 40 Degrees, 

and the Angle at C is requi 
Nato that in Oblique T 


Sines of their 


As the Logarithm of the Side BC 32 1,505150 
is tothe Sinoofths Angla A co  lobory 
So is the Logarithm of the Side AB 40 1,602060 


11,410127 


to the Sine of the Angle at C 53* : 28' 9.904977 


To find the Angle at B, 


Add the two known dogutier, win. that at 
A 49, and that at C. 53. 25, _— 7 
grees 28 Minutes ; which ſubftraQted from 180 De- 
— — wth 32 Minutes, which is the 

at B, 


Laſtly, to find the Line AC, ſay, 


As the Sine of the Angle A 40 9,808067 
is to the Logarithm of the Side BC 32 1,505150 
So is the Sine of the Angle B 86*: 32 9,999204 


11,5043 54 


to the Log,of the Side A C required 50 1,696287 
Mark 
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Mark, that though the neareſt whole number an- 
ſwering to the Logarithm 1,696287 be 50; yer if 
ou go to Fractions, the length of the Line AC is 
t 49%, 


CASE vi. 


Two Angles being given,and a Side oppoſite to 
one of them, to find the other oppoſite Side. 


In the foregoing Triangle there is given the Angle 
A 40 , = AngnG 13 Dagoees 28 Minutes ; 
alſo the Side AB 4o : To find Side BC work 


thus. 

As the Sine of the Angle C 53*: 28' 9,994992 
is tothe Logarithm of the Side AB 40 12,602060 

Sois the Sine of the Angle A 40 9,808067 


On _ I1,4IO0127 
To the Log. of ze Side B C,neareſt 32 1,505135 


———_— ——— — 


CASE vil 


Two Sides of a Triangle being given, with 
the Angle contained by them, to find either 
of the other Angles. 


hs ppeftn 
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In the Triangle AB C 
there is given the Side AB 197 

The _ C pn. 

The Angle at A 40 Degrees ; 

Now to findeither of the other Angles work thus. 

As theLog.of the Summ of the 2 Sides 697 2,843233 
is to the Logar. of their Difference ke 2, 481443 


So is-the Tang, of the half Summ of the 
rwo Oppoſite Angles 70 Degrees 10,435934 


I2,9203J77 


tothe Tangent of 50 Degrees 4 Min. 10,0771 44 
which 50* 4 added to the half Summ of the two 
unknown Angles, viz. 70* makes 120* F, which is 
the Quantity of the at B, alſo taken from 70, 
leaves 19 deg. 56, which is the Angle at C. 


CASE 1x 


Three Sides of an Oblique Triangle being gi- 
ven, to find the Angles. 


- R 
A 


You mult firſt Divide Oblique Triangle into 
ewo Right-Angled Triangles thus. 
In 


© — — 
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2d 3s 
The Summ of the two Leſſer Sides 56 
The Difference of the two Leſſer Sides 16 


As the Log, of the greateſt Side AC5o 1,698970 

isto the .0 the Summ of the two |, , $188 
Lefſer Sides 56 f 207491 

So 15 the Differ. of the two Leſſer Sides 16 1,204120 


— 


2,952308 
tothe Log. of a fourth Number 18 1,253338 


Subſtratt this 18 out of the greateſt Side A C 50, 
and there remaias 32, the half of which, viz. 16, is 
the Baſe of the Leſler Right-Angled Triangle, and the 
remainer of the Line AC, wis,;AD 34 15 the Bale 
of the Greater Right-Aogled Triangle, with which 
this Oblique Triangle is divided.  . 

And now of cither Right-Angled-Triangle B DC, 
or BD A, you have the Baſe an Hyporbenule gi- 
ven to find the Angles ; which you muſt do as [you 
were before taught, Caſe iv. 

Note that you may better and eaſier find the fourth 
Number, for dividing an Oblique-angled Triangle into 
two Right-Angled _— by Vulgar —Y 

a caan 
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than by the Tables of Logarithmy, for in the above 
Tri , if you ſay, If 5o give 56, what ſhall 16 
ive ? Multiply and Divide, the Anſwer is 17%. 
There is way uſed by Arithmeticians, in my 
Opinion better than the former, which is this. 


.... Square the three given Sides, add the two greater 


Squares together ; and from that Summ Subſtrat 
the Leſſer ; half the remainder divide by the greateſt 
Side ; the ent will be the Baſe of the Greater 
Right-Angled Triangle. 


EXAMPLE. 


ka the ing Triangle, the Square of the greateſt 
Side A C 50, is 2500 
The Square of the Side A B 36, is 1296 


Added together, make 3796 
From which ſubſtraRt the Square of the 00 
leaſt Side "2 


Remains 3396 
The Half 1698 


Which er nog 2 he ne Aids the 


Quotient is 3+:, the ater Ri t-Angled 
Triangle, _— AD; and that being fb rated out 
of 50, leaves 16 ,; for the Baſe of the ſmaller Right- 


Angled Triangle, viz. D C. 
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The three Sides of an Oblique Triangle being 
given, how to find the Superficial Content 
without knowing the Perpendicular. 


From half the Sum of the three Sides, ſubſtract 
each particular Side. Add the Logarithms of the 
three Differences, alſo the Log. of half the Sum of the 
three Sides together. Half the Total is the Log. of 


the Content 

In the fo T the Sides are 50, 36, 20, 
their Sum is 106 : The half Sum 53. 

The differences between the alt Sum and each 


particular Side, are 3 Log. 0.477121 
I7 1:230449 

33 1.518514 

The half Sum 53 1.724276 


Total added 4.950360 
The Half 2.475180 


The Number anſwering to that Log. is 298 
which is the Content of the Triangle required. | 


B y Vulgar Arithmetick, thus, 


Multiply the Firſt Difterence by the Second ; that 
Product by the Third ; that Produtt by the Half Sum. 
Laſty, Extract the Square-Root, and you have the 

Aa 2 Super- 
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Superticial = So 3 multiplied by we makes 

; which muin 33, makes 16 that 
1; W wo 3, 3+ 


multiplied by 5 Sam makes 89199. the 
Square-Root of which is 298, the Content required. 


— 


CHAP. XAllL 
Of Heights and Diſtances. 


How to take the Heighth of a Tower, Steeple, 
Tree,or any ſuch thing. 


| by AB be a Tower, whoſe Height you would 


—_— 


know. 
uſt, At any convenient diſtance, as at C, place 
your Semi-circle, or what other Inſtrument you judge 
more fit for the taking an Angle of Altitude, as a 
large Quadrant, or the like, and there obſerve "os 
Angle A C B. But to be more = = 
Semi-circle at C; and having turn'd a 
Plumb, make it to ſtand Horizontal, which it wo by 
when a ; ap et line fixt to the Centre,falls juſt upon 
(in ſome Semi-circles there is a Line on the 
Back h of the Braſs Limb on purpole for the ſetting 
of it Horizontal,) Then (firſt skrewing the Inſtry- 
—_—_y move the Index up oy pony, tall 


_—_— ay of the Tower at A. 
then A are nt - - - 
which 
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which let be 58, ſo much is your Angle of Alricade. 
Meaſure next the diſtance betwen your Inftrumenrt 
and the foot of the Tower, viz. the Line C D, which 


let be 25 Yards : Then have you all the Angles. 
iven, (admitting the Angle the Tower makes with 

the Ground, wiz. 4 to be a Right- Jand the Baſe 

to find the Perpendicular A B ; which you may do,as 


you were taught in Caſe I. Of Trigonomezry: For if 
you take 58 from go, there remains 32 for the Angle. 
at A. Then ay, 


AS 


182 Heights and Diſtances. 
As the Sine of the Angle A 32 9724210 
is to the Log. of the Bale CD 25 1397940 
So is the Sine of the Augle C 58 9928420 


to the Log. Heighth of the —_ 11326360 
A B, orrather A D, 40 Yards —— 
1,602150 


To this 40 Yards you muſt add the height of your 
Inſtrument from the Ground ; or which 1s better, 
look through your Fixed-Sight to the Tower , and 
mark where your Sight falls upon the Tower, and 
meaſure from that place to the ground, which add 
tro the former Heighth found. In this way of 
taking Heighths, the Ground ought to be very level, 
or you may make great Miſtakes. Alſo the Tower 
or Tree ſtand perpendicular : Or elſe you 
muſt meaſure to ſuch a > _—_ where a Perpendicular 
would fall, if let down; as A B is not a Perpendi- 
cular, but A d, therefore meaſure the Diſtance C d, 


for your Baſe. 


This-you may plainly underſtand by the foregoing 


Figure ; for-if ſtanding at C, you were to take the 


ighth of the Tower and Steeple ro E : The Angle 
ECH is the ſame as the Angle ACB; andif = 
meaſure only CB or CD, you will make the Heighth 
FE the ſame as D A; which by the Figure you 
plainly perceive to be a great Error : Therefore to 
take the Heighth FE, you ſhould meaſure from C 
to F, 


How 


; ® —_ 


A——— 
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How to take the Heighth of. a Tower, &C. 
when you cannot come nigh the Foot thereof. 


In the —_ Figure, let A B.be the Tower, 
and ſuppoſe CB to. be a Moat, or ſome other hin- 
drance, that you cannot come nigher than C to take 
the Heighth. Therefore at C plant your Inſtrument, 
and take (as before) the Angle ACB 58 deg, "Then 
go backwards any convenient diſtance, as to G, there 
alſo take the eAGB38 deg. This done, fſub- 
ſtract 58 from 180, ſo have you 122 deg. the Angle 
ACG. Then 122 and 38 being taken from 180, . 
remains 20. for the e GA C. The Diſtance. 
GC meaſured, is 26. Now by Trigonometry, lay, 


As the Sine of the Angle A 20 9534052 
is to the Log. of the Diftance G C 26 1414973 
Sos the Sine of the Angle G 38 9789342 
11204315 

tothe Log of the Line A C 47 1,670263 

Again, * 

As Radius the Right-Angle B 10,000000 
is tothe Log. of the Line A C 47 1 672098 
So is the Sine of the Angle C 58 9 928420 


To the Log Heighth of the Tower 2 21,600518 
40 Yards 


But ſtill, as I told you before, the Ground is un- 
derftood to be level; However, if it be not, I. will- 


ſhew you, | 


How 


FI OT. CIT IE CEEE_Y 
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How to take the Heighth of a Tower, &c. 
- when the Ground erther nſeth or falls. 


AB isthe Tower, CB the Hill whereog you are 
to take the Heighth of the Tower ; plant your Semi- 


Y IBS = 


cirle in any place of the Hill, as at C, then turn it 
down, and make it ſtand Horizontal, as before di- 


rected, the Diameter then pointing to 4 of the Tow- 
- er, 


7 . —T$5- _ 
»< oy WS Si, VT,.0 ' 


er, turn the Moveable Indexto A; arid take the An- 
AC4; which let be 19 Degrees -3o Minutes. 
ake alſo the Angle 4CB, which is 45 Degrees 
3o Minutes ; mealure alſo the Diſtance CB 56 Yards, 
take 19 Degrees 3o Minutes out of 9o Degrees oo Mi- 
nutes, there remains 70 Degrees. 3o Minutes for the 

Angle at A, then fay 
As Sine 70*: 30 9974346 
is to the Diſtance C B -56 Yards,Logar. 1748188 


So are both the Angles at C 19 3o _ | 
45 30, viz, &FoY' Sine 9957276 
65-00 
11705464 


tothe Heighth of the Tower 54 Yards,Log. 1,731118 


To take this at two Stations, without approaching 
the Foot of the Tower, is no more than what has 
beea ſaid before ; for if you take your Anglesat C, 
and then meaſure to F, and there in like manner, as 
before, take your Angles again, thereby-you may 
find all the Angles, and the Line AF, then ſay, 

As the Sine of the Angle ABF 
is tothe Logarithmof the Line F A, 
So is the Sine of the Angle AFB 
Tothe Logarithm of cheHeighth of the Tower AB, 


Of Diftances. 


AlchougtfT have before ſhewed how to take Di- 
ſtances by Surveying a Field at two Stations, yet ſince 
it ſeems naturally to come in here again, I will give 
you 'one Example thereof : Suppole this following 
Figure to be a Piece of a River, and you meaſiiring 

B b along 
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' along one Side of it, would as well know the Breadth 
of it, as alſo make a true Plot thereof, by putting 
down what remarkable things are feen on the other 
Side. 

Beginningat © 1, the firſt Station, cauſe one of 
your Aſſiſtants to-go ro'the next Bend of the River, 
as © 2,and there ſer up a Mark for you; then ſee what 
Angle from the Meridian © 1, © 2 makes, which 
let be N. W. 6 Degrees ; alſo ſeeing ſeveral Marks 
on the other Side of the River, take their Bearings, 
as the Houſe A, which ſtands upon the Bank, and is 
a good Mark for the Bredth of the River bears N. W. 
52 Degrees, the Wind-mill Bupin the Land, bears 
N. W. 4o deg. The Tree C by the Water-ſide, 
bears N. W. 17 deg.” All this note down in your 
Field-Book, and meaſurg_the diſtance © 1, © 2, 
18 Chains, 2o Links. Atter this coming to © 2, 
ſee how- the next bend of the River bears trom you, 
viz. © 3; which 5 NE 15 deg. See alſo how the 
Houſe A there bears from you, viz. S. W. 20 deg. 
The Wind-mill S. W. jo geg. The Tree N. W. 77. 
Allo as you are going forward, if you ſee any thing 
more at this ſecond Station, take the bearing thereof, 
as a noted Houſe D up in the Land, bears N. W. 28- 
And a Church E cloſe by the Rivers brink N, W. 4* 
Meaſure the diſtance 2, 3, and placing your Inſtru- 
ment at 3, the Church bears from you N.W. 88 deg. 
The Houſe up in the Land D you cannot ſee for the 
Church, therefore let it alone for tha next Station. 
But here you may ſee forward a little Village F, the 
firſt, Houle whereof bears from you N. W. 32 deg. 
Meaſure the diſtance 3, 4, and planting your Iaſtru- 
ment in 4, the firſt Houſe of the Village F bears from 
you S. W. 32 deg. andthe Houſe D, which you could 


nor 
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not ſee at the third Station, S. W. 24*. Havin out 
down all theſe _—_ your Field-Book, it will not 


look much unli 


©1 N.W. 6 18Ch. 7olin. 
2M Tree upon the brink of the River, E: 


o N.W. 175* oc 


/ 


erVva 


7A Wind-mill up in theLand N.W. 45* oo 
5 C A Houſe upon the Rivers bank N. W. 52* oo 


© 2 N. E. 15* 1%Ch. 1oLin, 
3rh Tree NW: 77 Theſe look backto the 


The Houſe S. W.20 : 
The Wind-mill S. W. 50 Obſervation of © 1. 


[CA noted Houſe far up in the 
Land N. W. 28*( Forward Obſervati- 
A Church upon the Rive Ons. 
bank N.W. 4? 


© 3 N.W.15* 20Ch. golin. 
The Church bears N. W. 88* 7 Theſe look back 
- noted Houſe cannot be ſeen to theObſer.of © 2. 


The end of a RP. forward Obſervation. 


Theſe reſpet © 3 


© 4— ' 
| The end of the little W. 32 | 
and © 2. 


S, W. 32? 
\ The Houſe reſpeRting © 2 
| in the Land $S. Vs. 24*| 


To Protraft this, draw the Line NS for a Meri- 
dian, and laying your Protraftor upon it, the Centre 
thereof to © 1; againſt N W 6 make a Mark for 
the Line that to © 2. Alſo againſt NW 17 
make a Mark for the Tree, and againſt 40 and 52, 

or 


__ 


Heights and Diſtances. 189 


for the Wind-mill and Houſe. Then from © 1 
through theſe Marks draw the Lines ©A,@©B,©C,©2. 

Secondly , Take from your Scale 18 Ch. 20 Lin. 
and ſet ir off upon the Line © 2, which will reach 
ro © 2. There lay again the Centre of your Pro- 
tractor, the Diameter thereof parallel to the Line NS, 
and make Marks, as you ſee in the Field-Book, againſt 
NE1;5. NW77. S W 20. SW50. NW 28. 
N W F#. and through theſe Marks draw Lines. 
The firſt Line direQts to your third Station ; the ſe- 
cond Line N W 77. dire&s you to the Tree C upon 
the Rivers bank ; for that Line cutting the Line ©1C, 
ſhews you by the Interſetion where the Tree ſtood, 
and alſo the Bredth of the River. Alſo the Line S W 20 
cuts the Line from the firſt Station N W 52, in the 
place where the Houſe A ſtands upon the Bank of 
the River. If therefore you draw a Line from A 
to C, it will repreſent the farther Bank of the River. 
And ſo'you may proceed on Plotting, according to 
the Notes in your Field-Book ; and you will not only 
have a true Plot of the River, but alſo know how far 
the Wind-mill B, and the Houſe' D, ftand from the 
Warer-fide. 


How to take the Horizontal-line of a Hill. 


When you meaſure a Hill, you muſt meaſure the 
Superficies thereof, and accordingly caſt up the Con- 
tents. But when you Plot it down, becauſe you 
cannot make a Convex Superticies upon the Paper, 
you mult only plot the Horizontal or Baſe thereot ; 
which you muſt ſhadow over with the reſemblance of 
a Hill, that other Surveyors, when they apply you 

ale 


ll 


4a ®. 
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Scale therero, may not ſay you was Miſtaken. And 


rakes 4 find this Horizontal or Baſc-line, after the 


& manner as you have been taught to take 
Heighths. 

For ſuppoſe A BCD a Hill, whoſe Baſe you would 
know. Plant your Semi-circle at A, and cauſe a 


Mark to be ſet up at B, fo high above the top of the 


Hill, as the Inſtrument ſtands from the Ground at A; 
and making your Inſtrument Horizontal, take the 


— D 58 deg. Meaſure the Diſtance A B 
16 Chains, 80 Links. Then fay, 
As Radius 10000000 


is tothe Line AB 16 Ch. 8o Lin. «& 3225309 
Sois the Sine Complement of A &- 58, 9724210 


to part of the Baſe A D 8 Ch. go Lin. z#2,949519 


But if you have occaſion to meaſure the whole Hill, 
plant again your Inſtrument at B, and take the Angle 


CBD, which let be 46 deg. Meaſure alſo the Di- 
ſtance BC 21 Ch. Then ſay, 


4 


As 
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As Radius | 1 0000000 
is to the Line BC 21 Ch. oo Lin.(Log.) 1322219 
So is-the Line of the Angle CBD 46 9856934 


—— EY 


tothe part of the Baſe DC 1 5Ch.1 2Lin, 21,179153 


Which 15. 12. added to 8.90, makes 24 Chains, 
2. Links, for the whole Baſe AG; which is to be 
plotred, and not A Band B C; although they are 
to be meaſured to find the Content of the Land. 

I mentioned this way, for your better underſtand. 
ing how to take the Bale of part of a Hill; for many 
times your Survey ends upon the (ide of a Hill. But 
if you find you are to take in the whole Hill, you 
need not take altogether ſo much pains as by the for- 
mer way. As thus: Take, as before, the Angle 
A 58 deg. Meaſurealſo AB. Then at B take the 
whole Angle ABC 78 deg. Subſtratt theſe two from 
180 deg. remains 44 for the Angle at C. Then ſay, 
As the Sine of the Angle C 44 

is tothe Log. of the Side AB; 

So is the Sine of the Angle ABC 

to the Log. of the Baſe A C. 


How to take the Shoals of a Rivers Mouth, 
and Plot the ſame. 


Meafure firſt the Sea coaſt on both Sides of the 
Rivers Mouth, as far as you think. you ſhall have 
occaſion to make uſe thereof; and make a fair 
Draught thereof, putting down every remarkable _ 
thing in its true Situation, as Trees, Houſes, Towns, 
Wind-mills, &c. Then going, out in a Boatto fach 
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Sands or Rocks as make the Entrance difficult, at 
every conſiderable bend of the Sands, take with a 
Sea-Compals the bearing thereof to two known Marks 
the Shore, and having fo gon round all the 
Sands and Rocks, you may ea ly upon the Plot before 
taken, draw Lines which ſhall interſe&t each other 
at every conliderable Point of the Sands, whereby 
ou may truly prick out the Sands, and give good 
Hireftions either for laying Buyos, or making Marks 
upon the Shore for the DireCtion of Shipping, 


EXAMPLE. 


Suppoſe the following Figure to be a piece of ſome 
Sea-Coaſt. - Firſt I make a fair he of it, with 
the Mouth of the River as far up as there is occaſion, 
ing down every remarkable thing, as you ſee 

all but the Rocks and Sands excepted, which 

I am now going to ſhew you how to ta Goina 
Boat down the River, till you find the beginning of 
the firſt Sand A, as at 4, and there take a Sight to 
the Red-Houſe, which let be S.W.86 deg. alſo to the 
Tree, which isS.E, 6 deg. To Plot which, draw 
Lines quite contrary to your Obſervations ; as from 
the Red-Houſe draw a Line N. E. 86, and from the 
Tree a Line N. W. 6 dg. which two Lines will io- 
terſe& each other in the Point «, which ſhews you 
the beginning of the Sand A. Row a the ſame 
Sand, ſounding as you go, till you find it have a con- 
ſiderable bending, and there take again two Obſer- 
vations, as betore, and Protratt too, when 
you come a-ſhore, in like manner. The like do at 
the beading of every Sand, till either you one round 
the 


| \ of bh \ | tn : | 
N . 
i ih | 
00/10.) 
WAR 
the SanJ, or com to the place where it joynswith 
the Shore. 
It would be too _— for you, and I 
or 


ad 


v1 


II re ee nn — 
194 Heights and Diſtances. 

- tor me, to give you all the Obſervations, I having 
already in this Treatiſ: {ov ofren deſcribed the fame 
_ thing before ; therefore | witl mention only one 
place of Obſervation more ; and if by that you do not 
underſtand the whole, I know not how to make you. 
In the Sand C, I find the bend (z,) and there, as I 
ſhould do at a'l the reit, I rake two Obſervations 
to ſuch things on the Shore, as are moſt conſpicuous 
unto me, viz. Firit, ro the Beacon, which bears trom 
me S. W. 25 deg. Secondly, to the Wind-mill, which 
bears from me N. W. 40 deg. Now after I have taken 
the other Angles or Bends of that Sand, and am come 
Home,l draw a Line from the Beacon-oppolire ro my 
Obſervation S. W. 25 deg. v4z.N. E. 25 deg.Allo trom 
the Wind mill I draw a Line S. E. 40 deg. Now 
where theſe two Lines interſeQ each other, as they 
do at 2, I mark for one Point of the Sand C. In like 
manner as 1 did this, I obſerve, and protrat every 
Line of the Sand C, and of all rhe other Sands and 
Rocks, be there never {o many ; and fo will you 
have a fair Map, fitting for Seamens Uſe, better 
done, I think, than inan rom of the World yet, 

except for the Harbours of opts, * p* 
Now to give DireCtion for Seamens coming in 
here, draw a Line through the micdle of the South 
Channel, which Line wil cut both the Church and 
Wind-mill ; ſo that if a Ship coming from the South- 
ward, "brings the Church and Wind-mill both into 
« one, and keep them ſo, ſhe may boldly run in, 
till ſhe brings the Rivers mouth fair open, and then 
ſail upthe River. Likewiſe coming from the North- 
ward, muſt firſt bring the Tree and Beacon both into 
one, and keep them {o till the Rivers mouth s fair 
open. But leſt _ ſhould miſtake, and-run agen 
that 


the ends of the Sands A or B, it would be nece! 
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2.990783 [989 2-995196| ggg| 2 999565 
3-000000 


g$80! 2.991226 2-995635 


The uſe of theſe Tables hath been already 
at largeſhewed in the Firſt and Twelfth 
CR therefore I ſhall ſay no more 
of here: 
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thata Mark was ſet up behind the Red- Houſe, in a 
ſtreight Line with the middle of the River, as 
Then a Ship coming trom the S>uthward, or North- 
ward, let her-keep her former Marks both in one, 
till ſhe bring the Red Houle and & both in one ; and 
then keeping them fo, run boldly up the River, cill 
all Danger is paſt. I have pur down this Wind-mill 
and Beacon, not as if ſuch good Marks would always 
happen ; but to ſhew. you how to place Marks, if i 
be required ; or to lay Buoys. 

You muſt mind after you have taken all the Sands, 
to take the Soundings allo, quite crols the Channels, 
all up and down, and to put them down accordingly ; 
the beit rime for doing which, is at Low-Water, in 
Spring-Tides. 


How to know whether Water may be made to run from a 
Spring-head to any appointed Place. 


For this Work, the Diameter of the Semi-circle is 

a little too ſhort 3 however an indiftcrent ſhift may 
be made therewith, bur it is better to get a Warter- 
level, ſuch as you may buy at the Iaftrument- 
Makers ; with which be ided, as allo with 
two Aſſiſtants, and each > with a Staff divided 
into Feer, Inches, 'and Parts of an Inch, go to the 
Spring-head ; and cauſing your firſt Aſſiſtant to 
ſtand rthert with his Staft perpendicular, make the 
other go in a Right-line towards the place deſigned 
for bringſig the Water, any convenient diſtance, 
as 100, 150, or 200 Yards, and there let him ſtand, 
and hold his Staff perpendicular alſo. Then ſet your 
Inſtrument nigh the Mid-way between them, making 
it ſtand Level, or Horizontal ; and look through the 
Sights thereof "ro your firſt Aſſiſtant's Staff, he 
moving a white piece of Paper up or wag _ 
| alt, 
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Statt, according to the Signs you make to him, till 
through the Sights you elpy the very Edge of the 
Paper. Then by a Sign make him to underſtand 
that you have done with him ; and let him write 
down haw many Feer, Inches and Parts the Paper 
reſted upon. Alſo going to the other end of your 
Level, do the ſame by the ſecoad Afliſtant, and let 
him write down allo what number of Feet, &c. the 
Paper was from the Ground. This done, let your 
firlt Aſhſtagt come to the ſecond Aſſiſtant's « to 
and there let him again ſtand with his Staff ; and let 
the ſecood Aſſiſtant go forward 100 or 200 Yards, as 
before ; and placing your ſelf and Inſtrument in the 
midſt, between them, take your Obſervations alto- 

ether, as before, and let them put them down in 
ke manner : And ſo muſt you do till you come to 
the place whereto the Water is to be conveyed. 
Then examine the Notes of both your Aſfiſtants,and 
if the Notes of the ſecond Aſſiſtant exceed that of 
the firſt, you may be ſure the Place is lower than 
the Spring-head, and that therefore Water may be 
well conveyed. Bur if the firſt's Notes exceed the 
ſeconds, you may conclude it impoſſible , without 
Engines, or the like. 


The firſt Aﬀiſtant's Note The Gcond Aſiftants Note 
Stat. Feet Inch, Pts. Stat. Feet Inch. Pts. 
—_—_— $39 ©Q1 14 5 1 
A & 2 Sa 4 0.3 
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Here you ſee the ſecond Aſſiſtant's Note ex- 
ceeds the firſt, 8 Feet, 1 Inch ; which is enough to 
bring the Water with a ſtrong current, and to make 
It alſo riſe up 6 or 7 Feet in the Houſe, if occaſion be ; 
for ſuch as have written of this Matter, allow but 4 

laches and ! Fall in a Mile to make the Water run, 
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Fo:egoing Table, 


Have already ſufficiently in the 6:h. Chapter of this 
Book Taught you theuſe of this Table z _ however, 
becauſe it 1s made ſomewhat different from ſach of 
this kind as have been made by others, 1 will briefly 
byan Example,or two,Explain it to you. Admit in Survey- 
ing a Wood , or the like, you run a Line N. E. 4o De- 
grees, 10 Chains: or in plainer terms, a Line 10 Chains 
in Length, that makes an Angle with the Meridian of 40 
Degrees to the Eaſt-ward ; and you would put down in 
your Field-Book the Northing, and Eaſting of this Line 
under their proper Titles N. and E. according to Mr. 
Norwoed's way of Surveying Taught in the6+h. Chapter. 
Firſt at the Head of the Table find 45 Degrees, then 
in the Column of diſtances ſeek for 10 Chains : which 
had, you will find to ſtand right againſt it under the 
Title N. 7. 7, for the Northing, which is 7 Chains, +! of 
a Chain: and for the Eaſting under the Title E. 6. 4, 
which is 6 Chains -*, of a Chain, as nigh as may be ex- 
preſt in the Tenth part of a Chain: But if you would 
know to one Link, add an © to the diſtance, fo will 16 
be 100, which ſeek for in the ſame Page of the Table 


* C and 


The Uſe of the Foregoing Table. 


and right againſt it you will find under Title N. 76. 6 
or 7 Chains, 66 Links for your Northing, and under 
Title E, 64. 3, or 6 Chains 43 Links for your Eaſting : 
which found, put down in yourField-Book accordingly;and 
having done ſo by all your Lines, if you find the North- 
ing, and Sonthing, the lame, the Eaſting, and Weſt- 
ing, you may be ſure you have wrought true , otherwiſe 
nor. 


If- the diſtance conſiſts of odd Chains , and Links , as 
moſt commonly it ſo falls our, then take them ſeverally 
out of the Table}, and by adding all together you will 
have your deſire : as for Example. 


Suppoſe my diſtance run upon any Line be NW. 35 
N 


_ a. Chains,20 Links: | 
Firlt in the Table 1 find the Ch. GO... 
Northing of 16 Chains to be 10— 8 19 
4 lo 
20 Links © ws 49 


I2—45 7: 


which added together makes 12 Chains 45 Links, for the 

Northing of that diſtance run: In like manner under 

35 Degrees, and Title W, 

I find the Weſting of the Ch. @ LL 

ſame Line, as here 1 O———-74 
j——87 

20 Links »$3. of 


8—72 *, 
by which I conclude the Northing of that Line to be 12 
Chains 45 Links, and the Welſting 8 Chains 72 Links : 
which thus you may prove by the Logarithms. : 
$ 


a: Uſe of the Foregoing Table. 


As Ridin —— 10, 000000 
Is to the diſtance 15. 20- - 3, 181844 
So is the Sign of the Corſe 35 Deg.—9g, 758772 


—— — 


To the Weſting 8 Chains 72 Links—r2, 940616 


And, as Radins a 10, 000000 
To the diſtance 1 5 Chaifis 20 Links—3, 181844 
So Coline of the Courſe 55 ——9, 913364 


To theNorthing 12 Chains 45 Links-.r3, 095208 


Mark that if your Courſe had been S E, it would have 
been the ſame thing as N W : for you ſee in the Tables 
N, and S. E, and W, are joyned together. If your De- 

rees exceed 45, then ſeek for them at the Foot of the 
Fable: and over the Titles NS, EW, find out the 
Northing, Southing, Eaſting or Weſting. 

[ think this to be as much as need be ſaid concernin 
the preceeding Table : As for the finding the Horizon 
Line of a Hill, and ſuch like —_— the Table, before 
you have half well read through the Chapter of Trigo- 
nometry , your own Ingenuity will faſt enough prompt 
you to it. 
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The Table of Sines and T angents. 


O. 
M.j SIN. | Co-fme 1} 1 AN. | Co-T angens.| 
tA 10.000000 | 0.000000 | lafinita | 60 
5 | 7.162696 | 10.000000 | 7.162696 | 12.837304 | 55 
10 | 7.463726 | 9.999998 | 7.463727 | 12.536273 | 50 
15 [7.639816 | 9 999996 1 7.639820 | 12.360180 | 45 
20 | 7-764754 | 9 999993 | 7.764761 | 12.235239 | 40 
25 [7.861662 | 9.999989 | 7 861674 | 12.138326 | 35 
30 |7-940842 | 9.999983 | 7.940858 | 12059142 | 30 
35 18.009787 | 9.999977 | 7007809 | 1.992191 | 25 
40 |8.065776 | | 9.999971 | 8.065806 | 11.934194 | 20 
\45 8.116926 | 9 999963 | 8.116963 | 11.883037 | 15 
5o [8.162681 | 9.999954 | 8.162737 | 11.837273 | 10 
$5 |$-204070 | 9 999944 | 8 204126 | 11,795874 | 5 
lo |. 18 | 8.24'921 1 11, t © 
64 ne | SIN. 1 Co-Taw. } T AN. 1M 
— | ions —_— | 
A I. _ 
M.\_ » 8 JG __— Ce fir TAN. |Co-1 angers.) 
8.241921 | 11758079 | 60 
8.276691 | 11.723309. | 55 
8.308884 | 11 49r116 | 50 
$.338856 | 11661144 45 
8.366895 | 11.633105 | 40 
3.393234 | 11.606766 35; 
8418068 | 1.581932 | 30 
8.441560 | 11.458440 | 25 
8.463849 | r11.336151 | 20 
8.485030 | 11.5!4950 | 15 
; $.505267 | 11-494733 | 10 
$5 8.524343 | 9.999757 Song | [1.475414 | 
[60 | 8.542819 | 9.999735 | 8.543084 | 11.456916 | © 
| Co-fline | SIN, | Cola. \ 1.AN. 14 
88. 
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2. £ 
M.j SIN. | Co-ſme | T AN. | Co-Tangem.) _ 


[55 


3.542819 
8.560540 
8.577566 
3.593943 
8.609734 
8.624965 
8.639680 
8.653911 
8 667689 
8.681043 
3.693998 
8.706577 


9 999735 
9.999713 
9.999689 
9 999665 


9.999640 | 


9-999614 


9 999586 | 8 
8.654352 | 


9-999558 
9 999529 
9 999500 
9.999469 
9-999437 


T 543084 


$ 668160 
$ 631544 
8.694529 
$ 707140 


[1.456916 


1.422123 
I1.4095717 
l 1.3 59g06 
11.374648 
1 1-3 59907 
[1.345648 
t1.331840 
[1.318456 
11.303471 
t1.292$60 


| 11.2806 


AN. |-M 


| Co-Tang. | 


87. 


3 


SIN | 


Co-ſwe | 


8-71$800 
8.730688 
8.742259 
8.753928 
8.764511 
8.775223 
8.785675 
8.795881 
8 805852 
8.815599 
8.825130 


8.834456 
$.843 e854 


9999494 
9.999371 

9-999336 
9.990301 

9.999265 
9.999227 
9.9991 3g 
9 999150 
9.999110 
9.999069 
9.999027 
9993934 


0.998941 


8.719396 

8.731317 

$.742922 

8.754227 
8.765246 
8.775995 
8.786486 
8.796731 
8.806742 
8 816529 
$. 826103 
3.835471 
$.8446 44 


x 


tt.2 04 


I 1-268683 


11.257079 
1.245773 
11.234754 
11.22400F 
IT-213514 
11.203269 


11-103258 


11.18$3471 
11.173597 
1.164529 


1.155356 | « 


Co-june | 


SEN, 


| Co-{ any. | 


1 AN. 


| Mb 
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896 | 8.853628 


8.862433 


804 | 8.871064 


0 | 8.895045 


8.895984 
8.903987 
8.911846 
8.919568 
8.927146 
8.934616 


8.941952 


- 


1t.146372 
11,137467 
11.125936 
1.120471 
1.112167 


11. 104916 


11 og6Onrg 
11 088154 
11.080432 
l 1.072844 
11 064384 
1 058048 


y 44 
SIN, 4 T AN. 1 M 


Co-Tangem. | _ 
I 1.155356 6) 


55 
$o 
45 
40 
35 
39 
25 
20 
$) 
10 


5 


O 


Mi SIN, | Ceo-ſoe_ TIF 


Ce 1 anger. 


8.940296 | 9.995344 | 5-94! 952 
5.947456 | 9.998289 | 3-949 168 
8.954499 | 9.993232 | 8.956267 
8.961429 | 9998174 | 8.363255 
8.968249 | 9.9951 16 | 8.970133 
+ yr 9.998056 | 8.976906 
8.981573 9 997996 | 3.983577 
$ 98808 | 9-997935 3 990149 
8.994497 } 9997872 | 3.996624 
9.000816 | 9997809 | 9.003007 
9 007044 | 9-997745 | 9009298 
9013182 | 9.997680 | 9015502 


I1, | 1.05 $045 
11 [1.050832 
11.043733 
1 1,036745 
1 1.029867 


| 1,023094 
11 016423 


11,00985 1 


|, 11,003 376 


10.996993 
10.990702 
lo. 984495 


2 
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ISI N. 


Co fine 


| 


T 4 N. || Co-Tangens.\ 


9.019235 
9.025203 
9.03 108g 
9.036396 
9.042624 


9.045279 


A 


9 059367 


9.053859 


9.9976 \4 | 


9997547 
9.997480 
9.997411 
9.997341 
9.997271 
9.997199 

997127 
9-997053 
9.996979 


5 995828 


9.996751 


419.083391 4 


9.921620 


9 027655 
9.933609 
9 039485 
9.0452 
9.051 

9 056659 
9.062240 
9.067752 
9.073197 
9.078576 


19039144 


. 10.97$380 


10-972347 
10.9663 91 
10.9605 t 5 
10.994716 
10.943992 


10-943341 
10.937760 
10.932248 
10.926803 
10.921 424 
10.916109 
10.910346 


© 
ſ5 
FO 
45 
40 
35 
30 
25 
20 
ry 
10 


5 
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SIN. | 


Co- 1 ang. | 


1 AN. 


| M 


"83. 


7 


— — = 


CIREFECTEET 


{ AN. | Co-1 angene. | 


| 9.085894 
9.091908 
9g 096062 
9.101056 
9. 195 992 
9.1 10873 
9:1 15698 
9.120469 
9.124187 
9.129854 
9-134470 
9.139037 


9. 143555 
| Cs. ſine 


999675! 
9.996673 
9-9965 94 
9996514 
9.996433 
9-996351 
9 996269 
9 996195 
9.996 100 
9.996015 


9-995928 | 9.138542 


9-9958341 


9- 995753_| 9.147803 


9.089144 
9094336 
9.099468 
9.104542 
9.109359 
9.114521 
| 9.119429 
| 9.124284 
| 9.129087 
| 9.133839 


| 9.143195 


10.9io850 

10. 905664 
10 900532 
10.395 455 


10 890441 
10.885479 
10.88057 | 
10.875716 
10.370913 
10.866 161 
10.861 458 
109.856304 


mm. 
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"1 SIN. 


| Co-fine. 


| TAN. | C-Tangone, | 


| 9.143555 
9.143026 
9+ 152451 
9. 146830 
9.161164 
9.165454 
9.169702 


9-995J753 
9.995664 
9995573 
9 9954832 
9-995 390 
9-995 297 
I 995203 
9-995 108 
9995013 
9994916 
9-994318 
9-994720 


9:147803 
9.192363 
9.156877 


9.161347 


$-165774 
9-17O157 
9.174499 
9.178799 
9.183059 
9.137280 
9 191462 
"ns —_— 


9-994620 | 9 


/ V. | Cs — 


10 852197 


10.847637 | 
to 843123 | 


lo.833653 
10.834226 
10.829843 
10.825501 
10.821201 
10.816941 
to0.812720 
t10.80$538 
10.8043 94 
1 0.800287 


IN TH 


9. 


AM. 1 SFN. | 


Coſime. |} 


# ;..K 


C's- T angent b 


—— 


9194332 
9.198302 | 9 
9.252234 
9.206131 
9.209992 
9.213$18 
9.217609 
9.221367 
9.225092 
9.225784 
9-232444 
9-236073 
9-239670 


9.994620 | 

9.994159 
9.994418 
9-994316 
9-994212 
9.994108 
9.994003 


9.993351 | 9.245 


| Co fine, | 


SIN, 


9199713 
9.203782 

9.207817 
Ctng 
9.215780 
9.219710 
9.223607 


10. 800257 
10-796218 
l10.792183 
r0.788 185 
10.784220 
t0.780290 
10.7763 93 


9.22747 
9 231302 
9.235103 
0.238872 
9.242610 
9 3'9 


10.772529 
10.768698 
10.764897 
10.761128 
10.757399 
10.753681 


60 


145 


| Colne. | 


1 AN. 


80 
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LM 


> 4 N. 


| Co-fure. 


1 


1 AN. | 


Co-1 angent. 


5 


T 
= 
10 
Is 
20 
25 
= 


9-239670 | 


9-243237 
9-246775 
9.250282 
9.25376! 
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9.264027 
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9.992783 
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9-293399 | 9.991445 
9.296539 | 9.991321 
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9.991193 


9.302748 | 9.991064 
9 3ox519 | 9.990934 
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9 321222 
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© | 9:317879 | 9.990494 | 9.327475 | 10672525 | 60 
5 | 9:320840 | 9.990270 | 9.330570 | 10.669430 | 55 
tO | 9:323780 | 9990134 | 9.333646 | 10.666 354 | 50 
is | 9 326700 | 9.989997 | 9.336702 | 10.663298 | 45 
20 | 93329599 | 9-939860 | 9.339739 | 10.650261 | 40 
25 | 9332473] 9-9389721 | 9.342757 | 10.667243 | 35 
39 | 9:335337 |\g-939582 | 9.445755 | 10654245 | 30 
35 | 9$-338176 | 93989441 | 9.348735 | 10.651265 | 25 
40 | 9340996 | 9.989300 | 9 351697 | 10.648303. | 20 
45 | 9:343797 9989157 9-354640 | 10.645360 | 15 
50 | 9$:345579 | 9-9 89014 | 9.357556 10.642434 | 10 
ſ5 | 9349343 | $-983869 ; 9.360474 | 10639526 | 5 
60 | 9:352088 9988724 | 9.363364 10.636636 | © 
| Coſme, | STN, | CoTaug. I TAN. TH 
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© 9.352088 | 9.988724 9.363304 10,6300 30 60 
5 | 9354815 | 9.98%78 | 9.365237 | 10633763 | 55 
10 | 9.357524 | 9 988430 | 9.369094 | 10630906 | 50 
15 | 9.360215 | 9.988282 | 9.371933 | 10:628067 | 45 
20 | 9362889 | 9.988133 | 9 374756 | 19625244. | 40 
25 | 9:365546 | 9.987983 | 9 377563 | 19.622437 | 35 
30 | 9.368185 | 9.987832 [9.380354 | 10.519646 | 30 
35 | 9 370808 | 9.987679 | 9 383 129 | 10.616871 | 25 
40 | 9373414 | 9-987526 | 9.385888 | 10514112 | 20 
45 | 9 376003 | 9.987372 | 9.388631 | 10611369 | i5 
$0 | 9.378577 | 9.087217 | 9.391360 | 10608640 | 10 
55 | 9381134 | 9.987061 | 9.394973 | 10.605927 | 5 
60 | 9.383675 | 2.986904 | 9 3967711 10-903229 | © 
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9 43399 
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38 | 9.982842. 
9.982660 
9.982477 
9 982294 
9.982109 
9.981924 
9.981737 
9.981549 
9.981361 
9.981171 
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9.473919 
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10-542504 
10.94012 
10.53775 
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194476133 
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94 65935 | 9-950596 


9.457996 | 9.980493 
9.470 9.980208 
9.472 9 980012 | 
91474115 | 9979816 
9.979518 
9.979420 
9.979220 
9.97g0trg 
9.9788 r7 
9.9786 i5 \ 
9.978411 


9.430140 
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9.484107 


9.973206 
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9 437593 
9.439838 
9.492073 
9.494299 
9.496515 
9498722 
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9.503109 
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9.507460 
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9.499982 
9 491922 
9 493351 
9.495772 
9.497682 
9.499534 
9.501476 
9.593360 
9 $05234 
9.407099 
9.508956 
9.510303 
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9511775 
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10.488224 
10.486079 
0.483943 
10.48t814 
10.479695 
10.477583 
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10.473385 
10.471298 
10.469219 
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9-514472 
9:5 16294 
9-5 18107 
9.519911 
9.52 1707 
9.523495 


9.975670 
9.975452 
9.975233 
9 975013 
9.974792 
9.974570 
9.974347 


9.525275 
9.527046 
9 528810 
9.530565 
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9.974122 
9 973397 
9 973671 
9.973444 
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9 972986 


9:539972 
9-539020 
9.541061 
9 543094 
9 545119 
9-547138 
9549149 
9+ 551153 
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9-555139 
9.557121 
9.559997 


9.561066 
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10458939 
10.456906 
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10 443847 
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10.44436 1 
10.442879 
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10.43 8934 


Co- ſine 


SIN. |) Co-bans. | 


I AN. 


4 ©. 


20 


9.534952 | 9.972986 
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9.97229! 


9.540931 | 9:972058 
9.542632 9.971923 
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9.546011 
9 547639 
9-5$49360 
9.551024 
9-532680 
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9.971533 
9.971351 
0.971113 
9.970874 
9.970635 
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19-438934 
10.436972 
10.435017 
10. 433068 
10.431127 
10.4291g1 
10.427262 
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10.423424 
10.421 514 
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9-554329 | 
955597! 
9-5 57606 
9.559234 
9.56085 
9.56246 
9.564975 
9.565676 
9567269 
9.568856 
9.570435 


9.572009 
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9.96 9909 
9.969665 
9 969420 
9.969173 
9 9638926 
9.963678 


9.968429 
9.968178 
9.967927 
9.967674 
9 967421 


9.573575 | 9.967166 


9:5584177 
9.586062 
9.557941 
9.58981 4 
9.591681 
9 593542 
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9597247 
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9.60092 9 
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10.4083 19 
10.406458 
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9573575 
9:575136 
9-57668g 
9.578236 
9-579777 
9.581312 


9.382840 
9.534361 
9.535877 
9.587386 
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9.963757 
9.963438 
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9.95 156g 
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9.627852 
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9.631355 
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9.636572 
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9 646881 
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9.609313 | 
9.610729 | 
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9613545 


9.614944 
9.616338 
9617727 
96191 _ 
9.62048 

9 621961 
9.623229 
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9.960448 
9.960165 | 
9 959882 | 
9.95 95 96 
9.959310 
9.959023 
9.958734 
9.953445 
9.958154 
9 957863 
9 62234 
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9.648583 
9.650281 
9.651974 
9.653663 
9655345 


10.351417 
10. 349719 
10.348026 
10-346337 
10.3446J2 
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10.334634 
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9.627300 
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9.629989 
9.631326 
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9 633984 
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9.95698 1 
9.956684 
9.956387 
9.996089 
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9:657047 
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9.659517 
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9-947500 
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9.946937 
9.946504 
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9 672795 
9.673977 1 
9675155 
9.676328 
9.677498 
9678663 
9.679824 
9 680gB82 
9682135 
9 683284 


9:9459353 
9.945598 
9.945261 
9.944922 
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9.944241 
9.943599 
9.943555 
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9.736269 
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10.269767 
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9.686709 
9 637843 
9 688972 
9 690098 
9.691220 
9.692339 
9.693453 
9 694564 
9.695671 
$-696775 
9.697874 


9941519 | 


9:743751 


9.941117 | 
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2.653965 
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[2.663701 
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[2- 665581 
2.666518 
' 2.667453 
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2.6803 36 | 


Commu Pas (94. 


* 


On 


p . ny” © " : > . _ - 


— - = —abs 7 £61 
GEODEASI A: 


OR, THE | þ 


| SURVEYING] : 


AND 


Meaſuring of Land, 
Made EASIE. -: 


SHEWING. 2.4 

By Plainand PraCtical Rules, How to Survey, ProtraQ, 
Caſt up, Reduce or Divide any Piece of Land whatſoever ; | 
with New Tables for the caſe of the Surveyor in Reducing 

the Meaſures of Land. 

A more Facile and Sure Way of Surveying by the Chain , 
than has hitherto been Taught. 
AS ALSO, 
How to Lay-out: New Lands in America,or elſewhere: And how| | 
to make a Perfet Mapot a River's Mouth or Harbour ; with | 
ſeveral other Things never yet Publiſh'd in our Language. | A f 
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Scatt, according to the Signs you make to him, ill 
through the Sights you elpy the very Edge of the 
Paper. Then by a Sign make him to underſtand 
that you have done with him ; and let him write 
down how many Feer, Inches and Parts the Paper 
reſted upon. Alſo going tothe other end of your 
Level, do the ſame by the ſecond Aſſiſtant, - and let 
him write down allo what number of Feet, &c. the 
Paper was from the Ground. This done, let your 
tirit Aſſiſtant come to the ſecond Afſiſtant's place, 
and there let him again ſtand with his Staft ; and ler 
the ſecond Aſſiſtant go forward 100 or 200 Yards, as 
before ; and placing your ſelf and Inſtrument in the 
midſt, between them, take your Obſervations alto- 
gether, as before, and let them put them down in 
like manner : And ſo mult you: do till you come to 
the place whereto the Water is ro be conveyed, 
Then examine the Notes of both your Afſiſtants,and 
if the Notes of the ſecond Aſſiſtant exceed that of 
the firſt, you may be ſure the Place is lower than 
the Spring-head, and that therefore Water may be 
well conveyed. Burt if the firſt's Notes exceed the 
ſeconds, you.may conclude it impoſſible , withour 


Engines, or the like. 
The firſt Aſſiſtant's Note The ſccond Aſiftants Note 


Stat, Feet Inch, Pts, Stat. Feet Inch. Pts, 
WI: -4- $8 O1 14 5 1 
Bs 3. 4:23 On.<& @:.2 
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Here you ſce the ſecond Aſſiſtant's Note ex- 
ceeds the firſt, 8 Feet, 1 Inch ; which is enough ro 
bring the Water with a (trong current, and to make 
Itallo riſe up 6 or 7 Feet in the Houle, if occaſion be ; 
for luch as have written of this Matter, allow but 4 
Inches and ! Fall ina Mile to make the Water run. 
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OF THE 


Fozegoing Table, 


Wo already ſufficiently in the 61h, Chapter of this 
aught you theuſe of this Table 3 however, 
eit 1s orga ſomewhat different from ſuch of 

ww kind as have been made by others, 1 will briefly 

byan Example,or two,Explain it to you. Admit in Survey- 
ing a Wood, or the like, you run a Line N. E. 40 De- 
rees, 10 Chains : or in plainer terms, a Line 10 Chains 

m Length, that makes an Angle with the Meridian of 40 

Degrees to the Eaſt-ward ; and you would put down in 

your Field-Book the Northing, and Eaſting of this Line 

under their proper Titles N. and E. according to Mr. 

Norwood's way of Surveying Taught in the6th. Chapter. 

Firſt atthe Head of the Table find 45 Degrees , then 
in the Column of diſtances ſeek for 10 Chains: which 
had , you will find ro ſtand right againſt it under the 

Title N. 7. 7, for the Northing, which is 7 Chains, ./ of 

2 Chain: and for the Eaſting under the Title E. 6, 4, 

which is 6 Chains *, of a Chain, as nigh as may be ex- 

preſt in rke Tenth part of a Chain : But if you would 

know to one Link, add an © to the diſtance, ſq will 16 

be 100, which ſeek for in the ſame Page of the Table, 

*C and 


The Uſe of the F oregoing Table. 


and right againſt it you will find under Title N. 76. 6 
or 7 Chains, 66 Links for your Northing, and under 
Title E, 64. 3, or 6 Chains 43 Links for your Eaſting : 
which found,put down in yourField- Book accordingly;and 
having done fo by all your Lines, it you find the North- 
ing, and Sonthing, the ſame, alſo the Eaſting, and Weſt- 
ing, you may be ſure you have wrought true , otherwiſe 
not. 


If the diſtance conſiſts of odd Chains , and Links , as 
moſt commonly it ſo falls our, then take them ſeverally 
out of the Table , and by adding all together you will 
bave your deſire: as for Example. 


Suppoſe my diſtance run upon any Line be NW. 35 
Degrees, 5 Chains,20 Links: N. 
Firlt in the Table I find the Ch. Ch. Lin. 
Northing of 16 Chains to be 10————8 19 
| g++ + lo 
20 Links © re ,? 


I2——45 r: 


which added together makes 12 Chains 45 Links, for the 
Northing of that diſtance run: In like manner under 
35 Degrees, and Title W, 
I find the Weſting of the Ch. OG. L 
{ame Line, as here LO———74 
——87 
20 Links -IL - 


8—72 ++ 

by which I conclude the Northing of that Line to be 12 

Chains 45 Links, and the Weſting 8 Chains 72 Links : 
which thus you may prove by the Logarithms. 

7 As 


"= Mis Uſe of the Foregoing Table. . 


As Radin ——— ——10, 000000 
Is to the diſtance 15. 20-——3, 181844 
So is the Sign of the Corſe 35 Deg.—9g, 758772 


To the Weſting 8 Chains 72 Links—r2, 940616 


And, as Radims at 10, 000000 
To the diſtance 15 Chains 20 Links—3, 181844 
So Coline of the Courſe 55 ——9, 913364 


* _ TotheNorthing12 Chains 45 Links-.r3, 095208 


Mark that if your Courſe had been S E, it would have 
been the ſame thing as N W : for you ſee in the Tables 
N, andS. E, and W, are joyned together. If your De- 
grees exceed 45, then ſeek for them at the Foot of the 
Table: and over the Titles NS, EW, find out the 
Northing, Southing, Eaſting or Weſting. 

I think this to be as much as nced be ſaid concernin 
the preceeding Table : As for the finding the Horizon 
Line of a Hill, and ſuch like things by the Table, before 
you have ha'f well read through the Chapter of Trigo- 
nometry , your own Ingenuity will faſt enough prompt 
you ro it. 
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TABLE 
Dines # Tangents 


To every Fifth Miriute 
OF THE 


QUADRANT: 


The Table of Sines and T angents. 
bt: Poon O. 
AM. SIN. | Co-fine | 1 AN. | Co-l angem.} % 
© th 1 0.000000 | 0.000000 lohoita 60 
$ | 7-162696 | 10.000000 | 7.162696 | 12.837304 | 55 
10 | 7.463726 | 9.999998 | 7.463727 | 12.536273 | 50 
iy [7.639816 | 9 999996 | 7-639820 | 12.360180 | 45 
20 | 7.764754 | 9 999993 | 7-764761 | 12.235239 | 40 
25 | 7.861662 | 9.999989 | 7 861674 | 12.138326 35| 
30 | 7-940842 | 9-999983 | 7.940858 | 12.059 142 39, 
35 18.007787 | 9 999977 | 7.007809 | 11.992191 25| 
40 |8.065776 | 9.999971 | 8.065806 | 11.934194 | 20 
145 8.116926 | 9 999963 | 8.116963 [1.883037 ts 
50 [8.162681 | 9.999954 | 8.162737 | 11.837273 | 10 
55 | 5204070 | 9 999944 | 5 204126 | 11.795874 |] 5 
60 | 8.241855 | 9.999934 | 8-24 i921 | 11,758079 | © 
| 7 Co-ſme | SIN, | Co-T ang. 1 T AN. 1.4 M 
" _ Bg. 
= -——_— _ wy 
M.i SIN. 1 Coſme 1 TA N. | Co-1 angens.| | 
"© [8.241855 9.999934 | 8241921 | 11-758079 | 60 
'$ [8.276614 | 9.999922 | 8.276691 | 11.723309 | 55 
to | 8.308794 | 9.999910 | 8-308884 | 11.691116 | 50 
is |$.338753 | 9.999897 | 8.338856 | 11.661144 45. 
20 | 8.366777 9.999882 | 8.366895 | 11.633105 | 40 
25 [8.393101 | 9.999867 | 8.393234 | 11.606766 | 35, 
30 |8.417919 | 9.999851 | 8.418068 | r1.581932 | 30 
35 |. 441394 | 9999334 | 3.441560 | 11.558440 | 25 
40 | 8.453665 | 9.999816 | 8.463849 | 11.536151 | 20' 
45 | 8-484848 | $:999797 | 8.485050 | 11.51 4950 15 
50 | 8.505045 | 9.999778 | 8.505267 | 11494733 | 19 
55 | 8.524343 | 9.999757 ao [1.475414 | 5 
60 | 8.542819 9.999735 | 8.543084 11.456916 | © 
| Co-ſne | SIN, | Co-lTang. \ T AN. 1 | 
88. | 


The Table of Sines and T angents. 
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M.j SIN. | Co- ſine | T AN. |Co-Tangem.\ 


.542819 


9 999735 
9.999713 
9.999689 
9 999665 
9.999640 
9.9996 | 4 
9 999586 
9-999558 
9 999529 
9 999500 
9.999469 
9-999437 
9.999404 


543084 


3.654352 
8.668160 
$ 631544 
3.694529 
$ 707140 


8.719396 


1 1.456916 
t1.439172z 
I1.422123 
t1.425717 
l 1.3 89906 
11.374648 
[1359907 
[1.345645 
11.331840 
[1.318436 
11:305471 
[1.292860 
1 1.280504 


| Co-Tang. | 


T AN. | 


| | Co-flme |} SIN, 


' 


87. 
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” 


| 
| 


O 


_ 


\M.| _S IN | 


8.718800 
8.730688 
8.742259 
8.753528 
8.764511 
8.775223 
8.785675 
8.795881 
8.805852 
8.815599 
8.825130 
8.834456 
8.843 x85 


Co-ſone | 


{ AN. | Co-1 angent. 


| 


9 999404 


8.719396 


9-999371 

9.999336 
9.990301 

9.999265 
9.999227 
9.999159 
9.999150 
9.999110 
9-999069 
9.999027 
9-998934 
0.99894 1 


$.731317 
8.742922 
8.754227 
8.765246 
8.775995 
8.786486 


t 1.280604 
l 1.268683 
11.247078 
11.245773 
11.234754 
I 1.22400F 
11-213514 


8.796731 
8.806742 


8 816579 
8.826103 
8.835471 


11.203269 
11-103258 
11.183471 
11.173897 


11.164529 | 
8.844644 | 11.155356 


Co-jene | 


$ I IN. 


| Co-1 ang. | 


1 AN. 


86. 


| M- 
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The Table of Sines and T angents. 


———— 


| 


Co-fyne | 


M.1 SIN. 1_Co-ſme "1 TAN. | Co-Tangem.| _ 
© 8.843585 9.998941 | 8.844644 | 11.155356 : 60 
5 | 8.852525 | 9.993896 | 8.853628} 11.146372 | 55 
10 | 8.861283 | 9.998851 | 8.862433] 11.137567 | 5© 
15 | 8.869868 9.998804 | 8.871064 | 11.128936 | 45 
20 | 8.878285 | 9.998757 | 8.879529] 11.120471 | 40 
25 | 8.886542 | 9.998708 | 8.887833 | 11.112167 | 35 
30 | 8.894643 | 9998659 | 8.895984 | 11.104016 | 2: 

35 | 8.902596 | 9 998609 | 8.903987| 11 0g6013 
40 | 8.910404 | 9 998558 | 5.911846] 11 o88 154 | o 
45 | $ 918073 | 9.998506 | 8.919568 | 11.080432 | 15 

50 | 8.925609 | 9.998453 | 8.927156] 11 072844 | I 
55 | 8 933015 | 9-998399 | 8.934616 | 11 065354 | 5 
60 | 8-940296 | 9.998344 | B941952 | 11 0558045 | © 
Co ſme 1 STM N. | Co-T ang. | T7 AN. 
Be 
_ OI LO 

M4. 1 SIN, |_ Co fine ! T7 AN. | Co 1 argprent 1 
© | 8.940296 | 9.995344 | 5941952 | 1 1.058045 | 60 
5 | 3 947456 | 9.998289 | 8.949168 | 11.050832 | 55 
10 | 8.954499 | 9:998232 | 3.956267 | 11.043733 | 5© 
is | 8.961429 | 9.995174 | 5.363255 | 11.036745 | 45 
20 | 8 968249 | 9 9983116 | 8.970133 | 11.029867 | 4© 
25 | 3.974562] 9.998056 | 8.976906 | 11.023094 | 35 
zo | 8.981573 | 9 997996 | 3.983577 | 11016423 | 3C 
325 | 8 988083 | 9-997935 | 8 990149 | 11.009851 | 25 
40 |. 8.994497 | 9-997872 | 5.996624 | 11.003376 | 2c 
45 | 9000816 | 9.997509 | 9.003007 | l0.990993 | Ig 
50 | 9007044 | 9:997745 9.009298 | 10-990702 | 1g 
55 9.013182 | 9.997650 9 015502 | 10.984495 « 
60 60 | 9019235 | 9-997614 | £ 9 021620 | 10-978380 | © 
$59 REY I ans, ann, \ T7 AN. | 1 


PY 
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| The Table of Sines and Tangents. 


6. 
AM. SIN. | Co-fime | T AN. || Co-Tangenrt.\ 
oO 


9.019235 9.9976 14 9.921620 |} 10.978380 | 60 


$ | 9.025203 | 9997547 | 9927655 | 10972345 | 55 
to | 9.631089 | 9.997480 | 9.633609 | 10.966391 | 50 
5 | 9.036896 | 9.997411 | 9.039485 | 10.9605 1x5 | 45 
J20 | 9.042625 | 9.997341 | 9.045284 | 10.954716 | 40 
25 | 9.048279 | 9.997271-| 9.051008 | 10.948992 | 35 
30 | 9.053859 | 9.997199 | 9 056659 | 10-943341 | 30 
35 | 9.059367 [9.997127 | 9.062240 | 10.937760 | 25] 
40 | 9g 064806 | 9.997053 | 9.067752 | 10.932248 | 20 
45 | 9.070176 | 9.996979 | 9.073197 | 10.926803 | 15 
FO 9.073000 9 996904 9.078576 | 10.921424 | 10 
9.080719 28 | 9.083891 | 10.916109| F 

60 | 9.085894 | 9.996751 | 9.089144 | 10.910856 | © 
| Colne | SIN. | Co-Tang. i 1T AN. | M 


$3. 


T« 

| SIN | Co fine } {1 AN. | Co-1 angent. | 

9.085894 | 9996751 2089144 10.-910850 | 60 
$ 9.091008, 9-996673 | 9.094336 | 10.905664 | 55 
10 | 9 096062 | 9-996594 | 9.099468 | 10 g00532 | 50 
15 | 9101056 | 9.996514 | 9.104542 | 10.395458 | 45 
20 | 9-105992 | 9996433 | 9.109559 | 10. 890441 
25 | 9.110873 | 9.996351 | 9.114521 | 10.885479 
30 | 9:115698 | 9996269 | 9.119429 | 10.880571 
35 | 9120469 | 9996185 | 9.124284 | 10.875716 | 25 
40 | 9125187 | 9.996100 | 9.129087 | 10.870913 | 20 
45 | 9-129854 | 9-996015 | 9.133839 | 10.866161 | 15 
go | 9134470 | 9:995928 | 9.138542 | 10.861458 | 10 
55 | 9139037 | 9-995341 | 9.143195 10.856804 | 5 
60 | 9.143555 | 9-995753 | 9:147803 | 10.852197 |" 0 
| Coſme | SIN, | Co-Tang, 1 T AN, | M 
$2. NED 
*D hag 
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The Table of Sines and T angents, 


8 

M1 SIN. | Cofie. | T AN. | Co-Tangent.| 
© | 2242595 2999793 9147803 |} 10 852197 | 60 
9.148026 | 9.995664 |. 1y2363 } 10.847637 | x5 
10 | 9.152491 | 9995573 | a.156877 } 10 843123 | 5© 
15 | 9.156830 | 9.995492 | 9.161347] 10.838653 | 45 
20 | 9.161164 | 9-995390 | 9.165774 | 19.834226 | 40 
25 | 9165454 | 9-995297 | 9170157 | 10.829843 | 35 
30 | 9.169702 | 9-995293 | 9.174499 lo.825501 | 30 
35 | 9.173968 | 9.995108 | 9.178799 | 10.821201 | 25 
40 | 9:178072 | 9-995013 | 9.183059 | 10.81694t | 20 
45 | 9182196 | 9994916 | 9.187280 | 10.812720 | 15 
50 | 9.186280 | 9.994818 | 9.191462 | 10.808538 | 10 
55 | 9190325 | 9.994720 | 9.199606 pare 5 
6o | 9.194332 | 9-994620 | 9.199713 } 10.800287 | © 
1 Co-ſme | SIN, | Co-Tang.j T AN. | M 
81 48] 


9. 
M1 SIN. | Coſime. | [ AN. | Co-Tangemt. | 
© | 9.194332 | 9.994620 | 9.199713 | 109-$00287 | 60 
5 | 9.198302 | 9.994159 | 9.203782 | 10796218 | 55 
to | 9.222234 | 9.994418 | 9.207817 | 10.792183 | 50 
is | 9.206131 | 9.994316 | 9.211815 | 10.788185 | 45 
20 | 9.209992 | 9.994212 | 9.215780 | 10.784220 | 40 
25 | 9213818 | 9.994108 | 9.219710 | 10.780290 | 35 
30 | 9217609 | 9.994093 | 9.223607 | 10776393 | 30 
35 | 9-221367 | 9.993897 | 9227471 | 10.772529 | 25 
40 | 9.225092 | 9.993789 | 9 231302 | 10.768698 | 20 
45 | 9.228784 | 9.993681 | 9.235103 | 10.764897 | 15 
50 | 9232444 | 9.993572 | 9.238872 | 10.761128 | 10 
F5. | 9236073 | 9-993462 | 9242610 | 10.757390 | F 
60 | 9.239670 | 9.993351 | 9246319 | 10.7536581_ © 
| Cofſine, | SIN, | Co-Tang. | I AN. |} M. 
80 


I, 
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The Table of Sines and T angents. 
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M.i SIN. | Cojur, | TAN. |Co-iangent. | 


Oo 


5 
10 
ty 
20 
25 
30 
35 
40 
45 
$9 
35 


9-239670 
9-243237 
9.246775 
9.250282 
9253761 | 
9-257211 


9.260633 | 


9-26 4027 
9.267395 
9270735 
9-274049 
94277337 


9 993351 | 


898 | 9.26086 


.249998 
9.253648 
9.257269 
3 


9264428 
9.267967 
9.271479 


9246319 
9 


10,753681 
10.750002 
19.7463 52 
10.74273 | 
10.739137 
10.735572 
10.732033 
10.728521 
10.725036 
10.721576 
10718142 
10,714732 


79+ 


'M} 


5 
10 


's 
20 
25 
30 
35 


45 


55 
60 


40 | 9 30551t9 
5o | 9.311893 


SIN. | 


Co-ſine. 


| TAN. | Co- Tangent, | 


9.283836 
9.287048 
9.290236 
9-293 399 
9.296539 
9-299655 
9.392748 


9.308867 


9.314597 


93317879 


© | 9.280599 9.991 974 


9.991323 
9.991699 
9.991574 
9.991 445 
9.991321 
9.991193 
9.991064 
9 990934 
9.990803 
9.99067 1 
9.990538 
9 992404 


9238652 
9.292013 
9295349 
5 
9.30ig51 
| 9-305218 
9-308463 
9.311685 
9.314885 
9.318064 
9 321222 
9.324358 
9.327475 


10.711348 , 60 
10.707987 ; 55 
10.704651 | 50 
10.701338, 45 


(0.698049 | 40} 


10694782 | 35 
10691537 | 30 
10688315 | 25 
to.685115 | 20 
t0.681936 | 5 
10 678778 | 10 
10.675642 | 5 
10672525 © © 


| 


Co-ftne, | 


S / N. 


| Co T ano. | 


T AN. | M1 


 — 
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M1 SIN, 


The Table of Sines and T angents. 


<A Co-ſine, 


9.317879 
9.320840 
9.323780 
9.326700 
9-3 29599 
9.332475 
9.335337 
9.338176 
9-340996 
9343797 
9.345579 
9-349343 


9.990404 
9.990270 
9.990134 
9.989997 
9.989860 
9.989721 
9.989532 


9.989441 
9.939300 
9.989157 
9.989014 
9.988869 


9327475 
9.330570 
9.333646 
9.336702 
9-339739 
9.342757 
9445755 
9348735 
9 351697 
9.354540 
9.357566 


9360474 


| 10672525 
10.669430 
10.666 354 
10.663298 
10.660261 
10,667243 
10.664245 
10.65 1265 
10.643303 
10.645360 


10.642434 
10.639526 


- TAN” 1 Cefn, | 


- 
FO 
45 
40 
35 
30 
25 
20 
15 
Io 


5 


__ 


9.988724 
SIN. 


1 9.352008 
| Co ſine. | 


9-363364 | 10.636636 ! © 
| Co-Tang, | T AN. IM 
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M1 SIN. | Cofme. | Co-T] angent. | 


9.3 52058 


9-354315 
9.357524 
9.360215 
9.362889 
9.365546 
9.368185 
9 370808 
9373414 
9 376003 
9-378577 
9.381134 
9.333675 


9-985724 
9.983578 
9.988430 
9.988232 
9.938133 
9 987983 
9.937332 
9.987679 
9.987526 
9.987372 
0.087217 
9.987061 
3.986 904 


9.363304 
9.365237 
9.369094 
9.371933 
9374756 
9-377563 
9.330354 
9 333129 
9.385888 
9.338631 
9.391.360 
9.394073 


9 396771 


10.630036 
10633763 
10.630906 
10.628067 
10.625244 
10.622437 
008g 
10.616871 
10614112 
t0.611369 
10,608640 
10.605927 
10.903229 


Co-ſine, | 


SIN. 


| Co-1 ang. = 


60 
55 
5O 
45 


T AN. Tat 


76. 


\ » The Table of Sines and T angents. 
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SIN. 


| Co-ſmme. 


1 AN. 


| Co-1 


9.383675 


9.986904 


9.386201 
94388711 
9.391206 
9.393685 
9.396150 
9.398600 
9.401035 
9-493455 
9.405 502 
9.493254 


9.986746 
9.986587 
9.986427 
9.986266 
9.985104 
9.935942 
9.985778 
9.935613 
9.935447 
9.985280 


9.410632 


9.985113 
' $.98 


9.396771 
9-399455 
9+492124 
9.404778 
9-497419 
9-41004 

9412650 
9.415257 
9417342 
9.420415 
9422974 


9425519 
2 


10603229 
10.600545 
10.597876 
10.595222 
lo.sg258t: 
10.589955 
10.587342 
10.534743 
log821 $8 
10,579595 
10.577026 


10.574481 


ent. 


| Co ang. | AN. 


| MI - 


75: 


CO 2472995 4944 | 9.42505 19.571948 
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MI STN. | 


15. 
Co-fine, | T AN. | Co-Tangent.! 


9412996 | 
9415347 
9.417634 
9 420007 
9.422318 
9.424615 
9 426899 
9.429170 
9.431429 
9.433675 
9.434 908 


9.984944 
9.984774 
9.984603 
9.984432 
9.984259 
9.934085 
9.983911 


9.983735 
9.983558 
9.983381 
9.983202 


94383129 
9 449338 


9 $83022 
9.982842 


L 


Co-fine, | 


9.425052 
9.430573 | 
9.433080 | 
9.435576 |, 
9.433059 | 
9 449529 | 
9.442983 
9.445435 | 
9.447870 
9.459294 
9.442706 
9.455107, 
9.457496 


10.57 1948 
10.569427 
10,566920 
10.564424 
I0,561941 
10.559471 
10.557012 


10.554565 
19.552130 
10.5349706 
10.547294 
10.544393 
10.54250 


SIN. | CoTaw. | T AN. 


bh | 
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The Table of Sines and Tangents. 
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9-449338 
9 442535 
9 444720 
9.445 593 
9.449954 
9.45 1204 
9 453342 
9.4) 5469 
9.457534 
9.459638 
9.461752 
9.463364 
9 465935 


9.931924 
9.981737 
9.981549 
9.981361 
9.981171 
9.980981 
9.980739 
9.9805 96 


|7 AN, 

$.457496 , 
9 459875 
9.462242 
9$.45 45 99 
9.456945 
9.46 9280 
9.471505 
9.473919 
9.476223 
4p bi 
9.480801 
9.483075 
9.435339 


+ Co-T angent. | 


10:542504 
10.54012 

10.J377% 

10.935401 
10.4330x$ 
10.530720 
10.528395 
10.426081 
10.523777 
10.521483 
lo." »yIgoy 
10.5 16925 
10.51 4661 


60 
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SIN, 


| Co Ian 


n | FA. 
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SIN. | 


Co- ane. 


TAN, 


| Co-1 angent.| 


9.455935 | 9:950596 


9.457996 | 


9. .980403 


9.470445 | 9 930208 
9.472086 | 9 980012 
9.474115 | 9-979816 
9.476133 | 9.979618 


9.4783 142 
9.480140 
9.452 123 
9.484107 
9.436075 
9.488034 
0.489932 


' 9.979420 


9.979220 
9.97901ng 
9.978817 
9.978615 
9.978411 
9.978206 


| 


9.455339 
9 437593 
9.439838 
9.492073 
9 494299 
9.49651r5 
9 498722 
9.500920 
9.403109 
9.505289 
9.507460 
9.409622 
9.11776 


| 10.5 14661 


10.5 12407 
I0.410162 
10. 307927 
0.405701 
10.503485 
[0.501278 
10.4 99080 
10.496891 
[0.494711 
10 492949 
10.499378 
10.433224 
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The Table of Sines and Tangents. 
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| Co-ſinc TIT WELL 


| 2489982 


9 491922 
9 493851 
9.495772 
9.497682 
9.499584 
9.501476 
9.593360 
9 505234 
9.507099 
9.508956 
9.510803 
9.4126 


Co-ſine 


| 9.978206 
9. Þ.97800 1 
9-977794 
9 977536 
9-977377 
9.977167 
9.976957 
9$-976745 
9.976532 
9.976318 
9.976103 
þ4 7 975607 


9511775 
9 4 <a 
9.416057 
5318196 
9.520305 
94522417 
9524529 
9.526615 
9.528702 
9.530781 
9.532853 
9.534916 


6972 


19. 


10.438224 


10.486079 
0.433943 
10.431814 
10.479695 
10.477583 
10.475430 


10.473355 
10.47129 
10.469219 
10.467147 
10.46508 


19. Oz 


3 


IIA | Co-T ang. | _ T AN. | M. 


Tl. 
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SIN. 


| Co-ſme | 


1 AN. 


9.512642 
9.514472 
9516294 
9.5 '$107 
9.5tg9ot1 


9.52 1707 


9.523495 


9$-975670 


9.975452 
9.975233 
9 975013 
9.974792 
9.974570 
9.974347 


9.525275 
9.527046 
9.528810 
9.530565 
9.332312 
9 $340F2 


9.974122 
9.973397 
9 973671 
9-973444 
9.973215 
9 972985 


| 9.536972 
9.539020 
9.541061 
9 543094 
9.545119 
9-547 35 
9-549149 
I FFL15J3 
9-553149 
9555139 
9 JI7IZI 
9.559097 
9.551066 


=” 


t0.463023 
10.450g80 
10.453939 
10 456906 
10 45488! 
10.452362 
19:450851 
10 443847 
10 446S5 1 
t10.44436 1 
10-442879 
1 0.449903 


10.43 $934 


| Co-1 angent.\ _ 


Co fine 


|; SIN, 


Co-T ans, | 


T AN. 


MM 
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The Table of Sines and Tangents. 
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9.534952 
9.535753 


9.542632 
9544325 
9.546011 
9.547639 
9.549360 
9.551024 
9.552680 


9-554329 


9.537907 | 
9.539223 , 
9.540931 , 


M' SIN, \| Co-fane. 


9.972936 
9.972755 
9.972524 
9.972291 
9.972058 
9.971823 
9.971533 
9-97U351 
9.971113 
9.970874 
9.970635 
9.970394 
9.970152 


9.570809 
9.572735 
9.574660 
9.576576 
9.578456 
9.580389 
9.532256 
9584177 


| 19435934 
10.436972 
10.43 F017 
10 433068 
10.431127 
10.429191 
10.427262 
10.425340 
10.423424 
10.421 Fl4 
10.419611 
10.417714 


10.415823 


| Co-fine |} SIN. | CoTang. 


69. 
21. 
| 1 AN. 


| TAN 


SIN. | Colne. | Co-T anpent. | 


| 


|9:354329 | 


9 $5597! 
9.557606 
9.559234 
9.560855 
9.562468 
9.564075 
9.565676 
9.567269 
9.568356 
9.570435 


- qd fy 


Co-ſi ne 


9:554177 
9.586062 
9.557941 
9.539814 
9.591681 
9 593542 
9.595398 
9.597247 
9.5 99091 
9.60092 9 
9 602761 
9.604588 


10.41 5823 
10.413938 
10.4120F9 
10.410186 
10.4083 19 
10.406458 
10.404602 
10.402753 
10.400909 
10.3 99071 
10.397239 
10.394412 
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The Table of Sines and T angents. 
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| Co ſine, 


9.967 16s 
9.966910 
9.966653 
9-966 395 
9.9661 36 
9 965376 
9.965615 
9.965353 
9 $6 5090 
9-964326 
9-964360 
9 $642.94 


| 1 AN. 

9.606410 
9.608225 
9.610036 
9.611841 
9.613641 
9-615435 
9617224 
9.6 i go083 
9.620787 
9.622561 
9 624330 


9.964026 


SIN. 


9627852 
| Co-T ang. 


9.626093 | 


12:393590 
19.391775 


| Co-1 angent. | 


STN. | 


| Co-T angent. | X 


9.491875 


9.593363 
9-594542 
9 596315 
9:597753 
9.599244 
9.6c0700 
9.602150 
9.603594 
| 9.605032 

9.606465 


9.607892 
9 6£9313 


9.96 4020 | 


9. 9 963757 
9 963488 
9 963217 
9 902945 
9.962672 
9.962398 


9.952423 
9.961846 
9.95 1569 
9.951290 
9 9610: 


FEET 
9.629606 
9 631355 


9 645174 
9 646881 


9 90730 


9.648583 


(0372148 
10.370394 
10.368645 
10 3666g0 
10.36F162 
10. 363428 


10 361698 


104399973 
10 358253 
10.356537 
10.344326 
10.-353119 
10.351417 


Co-fane 


SIN, 
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The Table of Sines and T angents. 
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2.4- 
M.1 SIN, | Co-ſine | 1 AN. | Co-1 angemt. 


© | 2609313 | 9960730 | 9542523 | 12331477 | 9 
5 | 9.610729 | 9.960448 | 9.650281 | 10.349719 | 55 
0! 9.612149 | 9.960165 } 9 651974 | 10.348026 | 50 
is | 9613545 | g 9598382 | 9653663 | 10.346337 | 45 
20 | 9.614944 | 9.959596 | 9655348 | 10.344652 | 40 
'25 | 9616338 | 9.959310 | 9.657028 | 10.342972 | 35 
30 | 9617727 | 9.959923 | 965704 | 19341296 | 30 
'35 | 9.619110 | 9.958734 | 9.660376 | 10.339624 | 25 
40 | 9620488 | 9.958445 | 95652043 | 10.337957 | 20 
145 | 9 621861 | 9.958154 | 9.663707 | 10.336293 | 15 
[50 | 9.623229 | 9 957863 | g 565366 10.334634 | 10 
155 | 962459" | 9 997570 | 9667021 | 10.332979 | $ 
16O SITES 9 957276 | 9.663673 10.331327 | © 
ja WE $T'N." Cola. | TAN. | M. 
6F. _ 
OP Lys 

My SIN, | Cofſime | TAN. |Co-langem.\ _ 
© | 2625948 | 9.937276 | 9.068673 | 10331327 | 60 
5 | 9627300 | 9.956981 | 9g 670320 | 10.329680 | 55 
to | 9.628647 | 9.956684 | 9.671963 | 10.328073 | 50 
ts | 9629989 | 9 956387 | 9.673602 | 10.326398 | 45 
20 | 9631326] 9.936089 | 9.675237 | 10.324763 | 40 
25 | 9632658] 9.935789 | 9.576869 | 10.323131 | 35 
39 | 9633934] 9955438 | 9 675496 | 10:322504 | 30 
35 | 9.635306] 9.955156 | g 680120 | 10.319880 | 25 
40 | 9.636623] 9.954383 | 96817490 | 10.318260 | 20 
45 | 9637935] 9-954579 | 9 653356 | 10.316644 | IF 
50 | 9.639242 | 9.954274 | 9 684968 | 10.315032 | 10 
55 | 9640544 | $:953968 | 9 686577 | 10.313423 | F 
60 1 0641842 | 0.943660 | 9588182 | 10.311818 ol 
| Cojune 1: SIN, | Cola, | 1 AN | A 
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The T able of Sines and Tangents. 
26, "x 

Come \ T AN. 
9.95 4660 | 9.638132 
9.953352 | | 9.689783 


M. SIN. | 
9.641842 
9.643135 


| Co-Tangent. | 
10-3+41818 | 609 


644423 
9 645706 


9.648258 
9.649527 


9.6 50792 


9 645954 


9-95 3942 | 9.691381 
| 9.692975 
; 9.694566 


| 9 99273 t 
| 9 992419 
| 9.952106 
995179! 
| 9.951476 

9.951159 
| 9.950841 
| 9-9FOF22 
| 9. 9F0202 


9.949981 


9.696153 
9.697736 
9 699316} 


9.700893 
9.702781 


9.704936" 


9 705603 
9.707166 


| 10 310217 
| lo 3038619 
| 10.307025 
| 19:305434 
| 10.303547 
| [0.302264 
10.300684 
- 10.299107 
| 104297534 
| 10.295 964 


| 10.294397 


10.292834 


55 
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45 
40 
35 
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25 
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| Co-T ang. 
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9.657047 
9 658284 


Co-fine | { AN. | Co-1 angent. | wo 


9.949851 
9.949553 
9.949235 
9.943910 
9-943534 
9.943257 
9947929 
9.947500 
9.947269 
9-946937 
9.946504 
9 946270 
9-945935 


| 


| 9:707166 


9.708726 
9 710282 
9.711336 
9.713386 
9.714933 


9.716477 | 


9.713017 
9 719555 
9.721059 
9,722621 
9.724149 
9.724674 


0. 292334 
10.291 274 


 10.289718 


r0.288104 
ro.235057 


10.233523 
10.281983 
10.230445 
10.27391 1 
10.277379 
10 275551 


10 274326 


| Co fone. 


$I N. 


| Co-T ang. | 


I AN. 
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The Table of Sines and T angents. 
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28. 


M1 SIN, | Co-ſine 1} 1 AN, [Co Targem | 


9.671609 
9 672795 
9.673977 
9675155 
9.676328 
9.677498 
9.678663 
9.679324 
9.680982 
9.682135 
9683284 
9684430 
9.684571 


9945935 
9.945598 
9.945261 
9944922 
9.944582 
9.944241 
9.943399 
9.943555 
9.943210 
9.942864 
9.942517 
9:942169 


0041819 | 


9.725074 
9.727197 
9.723716 
9.739233 
9-73 1745 
9.733257 
9:734764 


[0.274326 
10. 272803 
10.271284 
10.269767 
10.268254 
10.266743 
10-265236 


9.736269 
9737771 
9:73927t 
9.740707 
9.742261 
9 743752 


10.263731 
10.262229 
10.260729 
10.259233 
10.257739 
10.256248 


| Co-TJang, | 1 AN. | 


61. 

1240 
Co-(me | T AN. 

9.941519 | 9.743751 


CI IC - 


9.941469 | 9745240 
9.941117 | 9.746726 
9940763 | 9.748209 
9.942409 9.749639 
9.940054 ' 9751167 
9.939697 | 9.752642 
9 939339 | 9.754115 
9 938980 | 9.755585 
9.938619 | 9.757052 
0.938258 | 9g 7585317 
9.937895 | 9759979 
9.937531 | 9:761439 | 
1 SIN, | Co Tang. | 1 AN, 


60. 


; Coſme | SIN. 


| Co-1 anger, \ 
10, 256248 | '60 


10.254760 | '$H 
10.253274 | FO 
10.25 F791 | 45 
10 2FO31il : 

10.248533 | 
10.24735 

10.2458385 | 
10.244415 | 
10.242948 | 
10.241483 | 
10.240021 

10.235561 | © 
FY P 


15 
9.655571 
9.686709 
9 687843 
9 688972 
9.690098 
9.691220 
9.692339 
9.693453 
9 694564 
9.695671 
9.696775 
9.6 07874 
9.695970 
| Co ſine 


—— 


| _— 


The Table of Sines and Tangents. 


 ISTN. 


3O. 


| Coſme | T AN. | Co- I angene. 


— 


9.698970 
9700062 
9.701151 
9.702236 
9.708317 
9.704395 
9.705469 


| — 


9.937531 | 9.761439 


9.937165 
9.936799 
9-936 431 
9.936062 
9.935692 
9-93 5320 
9934943 
9-934574 
9-934199 
9.933822 
9:93 3445 
9.933066. 


SIN. 


9.762897 
9.764352 
9.765805 
9.767255 
9.768703 
9.770148 
9.771592 
9.773033 
9.774471 
9.775908 
9777342 


9:778774 | 1c 


| Co- ang. | 


| 10-2 38561 
10.237103 
10.235648 
10.234195 
10.232745 
10.231297 
10.229852 
10.228408 
10.226967 
| 10.225529 


10.224092 
10.222658 


10.221226 


I T AN. 


a. 


59: 


31. 


M. 


STN | 


Co ſine 


| 1 AN. 


| Co-1 angent. 


9.71 1339 | 9:93. 
9.712889 
9.713935 
9.714978 
9.716017 
9.717053 
9.718035 
9.719114 
9.720140 
9.721162 
9.722181 
9.723197 
9.724210 


9-93 3066 


9.932685 
9.932304 
9.93192! 
9.931537 
9 931152 
9.939766 
9.930378 
9.929959 
9.929599 
9 929207 
9.92881 5 


2.928420 


-9-778774 | 10.221226 


9 780203 
9.731631 
9.783056 
9 784479 
9.785900 
9.787319 
9.788736 
9.790151 
9.791563 
9792974 
9.794383 
9 795789 


10.219797 
109.21 58369 
10.216944 
10,215521 
10.214100 
10.2126$1 


I0.21 1264 
10 209549 
10.209437 
10.207026 
10.205617 


10.2042 ! 


| Co-fime, | 


SIN. 


| Co I mo. 


1 AN. 


FI, 


— 


a 
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The Table of S ines and T angents. 
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| SIN, 


32. 


| Co-fine. 


| TAN. | Co-Tangent. 


9724410} 


9725219 
9.726225 
9,727228 
9 728227 
0.72922 

lh 
9.731206 
9.732193 
9033177 
9734157 
9-735133 
9.736109 


9 928420 
9 928025 
9 927629 
- 927231 

926831 
. 92643 { 
9.926029 
9 925626 
9.925222 
9.924516 
9.924409 
9.924001 


2-923 591 


9.795789 
9.797194 
9.798596 
| 9.799997 
9 801396 
9 802792 
| 9.804187 87 
9.805580 
9.306971 
| 9.808361 
9.309748 
9.811134 


9 812517” 


10.204211 
10.202506 
10.201 404 
10,200003 
10.1g8g04 
10.197208 
10195813 


10.194420 
\ 10.193029 
10.191639 
10.190252 
10.188866 


10.187483 


| Co- fume, | 


SIN. 


| Co-T ang. 


{ T1 AN. 
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33- 


WT 


C ofune, 


| 1 AN 


| Co-T angemt.. | 


9.747562 


, 9.736109 , 
| 9. 737080 | 


9738048 | 


| 94739013 
| 9.739975 
| 9.740934 
| 9:74 859 


| 9:742542 
| 9.743792 
9.744739 
9 745633 
9.746624 


9.923591 
9.923181 
9.922769 
9 922355 
9.921940 
9.921524 
9.921107 
9.920688 
9.920268 
9.919846 
9.919424 
9.91 9000 
S 918574 


9. 512517 
9.813899 
9.815280 
9.816658 
9.818035 
9.319410 
9.820 820783 
9, + 822154 
9.323524 
9.324593 
9.326259 
9.327624 

9.828987 


0.157453 
10.186101 
10.184720 
10.183342 
10.181 965 
10,180590 
10 1799217 
10.177846 
10 176476 
IO 175107 


10.173741 
[0.172.376 


1O.17IO13 
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SIN. | 


Co T ane. | 
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The Table of Sines and Tangents. 
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SI N. 


| Co-[ne, 


9:747562 
9:743497 
9.749429 
9.750358 
9.751284 
9.752208 
9.753128 


9.754046 
9.754960 
9.755872 
9.756782 


t 9757008 


9.913374 


9 g18147 
Sg. 771g 
9 917290 
9.916859 
9.916427 
9 915994 
9.915559 
9,915123 
9.914685 
9.914246 
9.913806 


9.33 1709 
9.833068 : 


9.835780 
9.837134 
oy 93384897 
9.839 
9.841 - 
9. 842535 
9.384338 


9.845227 


9.834425 | 


| 


| 1AN. I|Cs1 angent. | | 
| 9Babg87 | 10.171013 6 


9.830349 | 10.16g65 1 


10.1683291 
10.166932 
10.165575 
10.164220 
10.162866 


10.161513 
10.160162 
10.13$$t3 
10.16118, 
I10.1F6TI 
= 1947731 © 4 


———_____ 
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40 
35 
30 
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20 
rs 
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5 
© 


60 | 9.758591 | 9913365 
|__Co-fine. 
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ty 
20 
25 
30 
35 
40 
45 
15019 


[an 
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Co- ſine. 


| TAN. 


| Co- Tangent. 6. 


9 753591 
9.759492 
9.760390 
9.761285 
9-762177 
9.763067 
9:763954 
9 764833 
9.765720 
9 756593 : 

9.767475 


9.913365 
9.912922 
9.912477 
9.912031 
9.911534 
9.911136 


9.910686 


9.910235 
9.909732 
' 9.909328 
' 9 998873 


9.768345 | 9.998416 
9.769219 | 9 9ofg58 


9 845227 
9.346570 
9.847913 
9.349254 
9 850593 
9. bis 
9. 354603 
9.355938 
9.557270 
9 358602 


9.359932 
9 851261 


19-154773 
10.153430 
19.152087 
19 150746 
10.149407 
l0.14806g 
IO.146732 
10.145397 
10.1 44062 
l10,142730 
1C.141398 
1C,1 40468 
[0.135739] © 


Co: fre 


SI IN. 


i Co lane. \ 
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M. | SIN. 


| Co-fine. 


11 AN. 


| Co-T ange me. 1 


© | 9.769219 | 9.997958 
'$ | 9-770087 | 9.997498 


wo 


IS] 


9770952 


| 9.771815 | 


9.772675 | 
9.773533 
9.774355 
9 775240 
9.776090 
9.776937 
9 777781 
9.778624 
60 | 9-7 79463 


9. 907037 
| 9.906575 

9.906111 
9.905645 
9.995179 
9 904711 
9 904241 
9.903770 
9.903298 
9.902824 
9.992349 


9.861261 


0.852589. 


9.36394 5 
9.865245 
9.366564 
9 867887 
9.369209 
9.870529 
9.871849 
9.873167 
9.874434 
9.875800 
90.8771 l4 


10.138739 


10.1374t1 


10.136085 
10.134760 
10.13.3436 
10.132133 
10.130791 


10.129471 
lO 1a8S151 
10 126833 
lo.125516 
l 0.124200 
10.122886 
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SIN, 


| Co-T arp. 


1 AN. 
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37- 


LA 


> 'S A. 


C ofyne. 


| L AN 


Co-T angent. 


= | 
5 | 
lo | 


Y 779493 | 
9.780300: 
9.731134 | 


9.781966 
9.782796 
9.783623 
9 754447 
9.785269 


| 9.786059 


9.786906 
9.737720 
9.783532 
9.799342 


9.902349 
9.901872 
9.991394 
9 950914 
9 900433 


9.89995 1 
9 9 899467 


9. 9.898981 
9.393494 
9.898006 
9.897516 


9 897025 
9.806532 


Co ſine, | 


SIN. 


[EEE 


9 878428 
9.379741 
9.881052 
9.382363 
9.883672 


9.384980 | 
9.886288 ; 


9.537594 


9.883909 , 
9.599204 


6.891507 
9.892810 
| Co-T ang. 


— 


10.1 22586 


IO.121572 
10.120259 
10.118gg8 
I0.117637 
10.116328 


IO.1 I FO2O0 


I0.113712 
19.112406 
10.111100 
10.109796 
10.108493 
10.107190 
TAN. 
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The Table of Sines and Tangents. 
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ELEHE 


| Co-fine, | 7 


5 (9 


to | 
ty | 
20 
25 
= 
35 
40 
45 | 
FO | 

55. 

60O | 


9.789342 
9.790149 


| 9.799954 | 


| 9791757 


| 9.792557 
' 9.793354 


9.794150 
9 794942 


9.795733 | 
9.796521 | 
9.797307 , 9.391523 


9.798091. 
0.798872 


| 9.890503 


9.892536 
9.392030 


' 9.891013 


9.908369 


TAN. | 


$532 | 9.892810 


9.8g94it1 
9.895412 
9.896712 
9.898010 
9.899308 
9.900603 
9.901901 
9+903197 
9.904491 
9.905785 
9907077 


Co-fine, | 


SIN. | 


Co-T ang. | 


10.197190 
r0.10588g 
10.104588 
10.103288 
10.101990 
10.100692 
10.0993 95 
10.098099 
10.096803 
10.095509 
10.094215 
10 092923 
10.09163 1 
AN. 


Co-1, angent, 


FL. 


jo 


39. 


SIN, 


Colne. | 


| AN 


| Co-T anzent. 


9798572 
9.799651 
9.800427 
9.801201 
9.301 973 
9.802743 
9 803514 
9.804276 


9.805039 


9.805799 


9.806557 
9 807314 | 


9.808067 | 9.884254 


3.590503 
9.889990 
9.389477 
9 88896 1 
9.838444 
9.887926 
9 887406 
9.886885 
9.886362 
9.885837 
9.885311 
9 8847833 


9.908369 
9.909660 
9 g10g51 
9.912240 
9.913529 
9 914517 | 
9.916104 
9 917391 | 
9.918677 | 
9 91 9962 | 


— 


9.921247 | 


©.992530 | 
9 923814 * 


I9.091631 


10.0903 40 
10.089049 
10.087760 
lo 086471 
lo o85183 
10.0338g5 
10.082609 
10.081323 
10.080038 
10.078753 
10.077470 
10.076 156 


C0 ſine, 


$1N. 1 


Col ate. 


| Gully. | M1 


T2. 


—— — 
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| - ihe Table of Sines and Tangents, 
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49. 
M.j SIN, | Ceſme 1 1 AN, 1 Co-Tangent.] 
© | 9.808067 | 9384254 | 9.923814 | 10076186 | 60 
5 | 9 808819] 9.883723 | 9 925096 | 10-074904 | 55 
to | 9 809569] 9.88319! > 9263758 10.073022 | 50 
is | 9 810316 | 9.882657 | 9.927659 | 10.072341 | 45 
20 | 9.811061 | 9.882121 | 9.928940 | 10.071060 | 40 
25 | 9.811804 | 9.881584 | 9.930220 | 10.069781 | 35 
39 | 9812544 9.881046 | 9-931499 | 19-0585o1 | 30 
35 | 9.813283 | 9.880505 | 9.932778 | 10.057222 | 25 
40 | 9 814019] 9.879963 | 9.934056 | 10.065944 | 20 
45 | 9.814753 | 9.879420 | 9.935333 | 10.0564667 | 15 
50 | 9.815485 | 9 878875 | 9.936611 | 10,06338g9 | 10 
55 | 9.816215 | 9 878328 | 9.937387 | 10.062113 | 5 
60 | 9.816943 | 9 877780 | 9.939163 | 10.060837 | © 
} Co-ſme | S4N. | Colang” | 1 AN. | M1 
49: 
OL Fe $). 
Mi SIN, {| Co-fime | T AN. | Co-1 anger, | 
0 | 9.816943 | 9877780 | 9939163 | 10.050537 60 


| 


5 | 9.817668 | 9.877230 | 9:949439 | 10 059561 | 55 
10 | 9 $18392 | 9.$7667$ | 9.941713 | 10 038287 
15 | 9.819113 | 9.876125 | 9.942988 | 10.057012 | 45 
20 | 9 819832 | 9.875571 | 9.944262 | 10.055738 | 40 
25 | 9.820550 | 9.875014 | 9 945535 | 19-954465 | 35 
30 | 9.821265 | 9374456 | 9.946805 | 10.053192 | 30 
35 | 9.821977 | 9.873896 | 9 948081 | 10.051919 | 25 
40 | 9 $22688 | 9.873335 | 9949353 | 10.050647 | 20 
45 | 9323397 | 9.872772 | 9950625 | 10.049375 | 15 
50 | 93824104 0.872208 | 9.951896 | 10.04$104 | 15 
55 | 9.824808 | 9.871641 | 9953167 | 10.046833 þ 
60. LS 9.871073 | 9:-954437 110.045563 | « 

| Co-ſine | SIN. | Co-Tang. | "TAN. 1 4 FN. 1 Af 
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The Table of Sines and Tangents. 
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98255rt | 
9 826211- 
9.82690 
9.327606 
9.828301 
9.828993 
9.329683: 
9.830372 
9.831058 
9.831742 
9.832425 
9.833105 


9.833783 


| Co-fine, 


9.871073 | 


9:954437 
9-95 5798 
9-956 977 
9.958247 
9.959516 
9-960784 
9 962052 
9-963320 
9.964588 
9.965855 
9 967123 
9.963389 
9969656 


Co-ſine 


| Co-T ang. 


42. __ 
[ T AN. | Co-1 angent, | 
[0 0403 


10.044292 
10,043023 
[0.04173 
[0.040434 
10.039216 
10.037948 
10.035680 
10.035412 
10.034145 
10.032877 
0031611 


_10.030344 


me 


|_T AN. |M 


$1 N. | 


Co- tne. 


| 1 AN. | Co-IT angent.] | 


9.833753 
9.834460 
9835134 
9 835807 
9.836477 
9.837146 
9.337812 
9.33 3477 
9.839140 
9.339800 


1 9.340459 


9.841116 
0 841771 


9864127 
9.863538 
9.862946 
9.362353 
9.861758 
9.861161 
9.860562 


9.9696 56 
9.970922 
9.972188 
9 973454 
9-974720 
9.975985 
9.977250 


10.030344 
10.029078 
10.027812 
IO 026546 
10.025280 
10.024015 
10,02275O 


9.978515 


lo 021485 
10 020220 
10.01 8956 
10.0176g1 
10 016427 
10.01F163 
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| Co-fine. 


[ AN. 


| C 0-1 angent. | 


9.856934 
9.356323 
9.85571 


9.85 5096 
9.35440 
9.853862 


845662 | 9.853242 


To- ſine 


9.852620 
9.851997 
9.851372 
9.359745 
9.850116 
9. 


5 984837 
9.986101 
9 987365 
9 9388629 
9 9898393 
9.991156 
9992420 


IO.O19162 


0.013899 
I0.012635 
10.011371 
10.010107 
l0.008844 


10.007580 


9.993683 


SIN. | CoTay 


10,006317 
10.00JOF3 
10.003 790 
10.002527 
10.001263 
200 19 one 
i TAN. 1M 


60 
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TABLE 


Logarichm Numbers. . 


40 


0.301030 
0477121 
0.602060 


0.698970 _45 


0.778151 
0.845098 
9.903090 
0.954242 
| .000000 
| 041393 
079181 
113943 
146128 
176091 
.204 120 
230449 
255272 
1.278753 


” a -—_ _ we -_ 


t1.322219| 


(1.342422 


1.361728]. 


1.380211 
1.397940 
1.414973 
1.431364 
1.447158 
| 462398 
1 477121 
[,491361 
t.yo5150 
[,ei8514 
1.931479 
1.544963 
[.556303 
1 5638202 
1.579753 


[1.591054 
1.602060 


Ko 
| 33 


46 
47 
43 
49 

it 
Fl 


54 


hog 
1.612784 
1.623249 
1.633468 
| 643452 
1.653212 
1 652758 
1.672098 
1 681241 
1.690196 
1.698970 
1.707570 
1 ,716003 
1.724276 
1.732394 
1.740362 


"56117948188 


1.755375 


11,763428 


1.770352 
1.778151 
1.785330 
1.792391 


1.7993 40 
1.806180 


66 | 
67| 
68; 
69 
79 
Tl 
72 
73 


1.812913 


| 819544 
1.826075 


1.832509 
1.838849 


1.88081 3 
1.336491 
1.892094 
1.897627 


1.993099] 120 


_x OT 
- - A 


1.913814] 
1.91 9078 | 
1.924279 
(929419 
1.934493 
1,9395'9 
| 944452 
1.949390 
[95 42.42 
1 959041 
1.963788 
1.968483 
1.973128 
1.977723 


122 
123 
124 
"25 
126 
127 
[28 
129 
130 
131 
132 
133 
134 
135 


1.982271 | 
1 986772 


2.004321 
2.008600 
2.012837 
2.017033 
2 021189 
2,025306 
2.029334 
2.033424 
2 037426 
2 041393 
2.045323 
2.049218 


136 
137 
138 
139 
149 
141 
142 
143 
4+ 
145 
146 
147 
148 
149 
150 
IF1 
152 
193 
154 
> 


2-100371 | 
2.103804 
2.197209 
2.1 los58g 
2:1 13943 
2.117271 
2.120574 
2.123852 
2.127105 
2.130334 
2.233539 
2.136721 
2.139879 
2.143015 
2 rgEr28 
2.159219 


2.152288 
2.155336 
2.158362 
2 161368 
2.164353 


2.167317 
2.170262 


2.173186 


2.176091 
2.178977 
2.181844 


2.184691 
2.187521 


2.190332 


2.071882 
2 075547 
2.079181 


156 
157 
158 
159 
160 


2.193125 
2.195399 
2.198657 
2.201397 
2.204110 


— i. 


N. | 


164 
165 
166 
167 
168 
16g 
t79 
171 
172 
173 
174 
175 
1-76 
177 
178 
[179 
[130 t180|2 
181 
182 
133 
184 
135 
186 
187 


ig 
190 
191 
192 
193 
194 
195 
1 96 
197 
198 
199 


161|2.206529, 
16212.209515 | 


188]2 


| 


2:222716| 
2.225309 
2.227887 | 
2232449 
2.232996 
_—_ 28 
2.2380 

45-4 
2 243038 
2 245513 
2.247973 
2.250420 
2.252853 | 


Tx) 
=== 241 
202 | 2439535! [242 
163 2.212187. '203 2.397495 [243 
2.214344 204 |2.399630 | 244 
2.217434 205 |2 311754 [245 
2.229198 255 |2:313857 245 


| 


207 
208 
209 
210 


211 


212 
213 
214 
215 
216 
217 
218 
219 


2.255273 
2. _—_— 
2.260071 
2.262451 
2.264818 
2. 2.267172 
2. 269513 13 
2.271842 
274158 
2.276462 
2.278754 
2: .281033 
2.283301 


2. 285557 
2.285802 


' 200 


3 [220 
221 


222 


223 
224 
225 


226 
227 
228 
229 
230 
231 
232 
233 
234 


(2.357935 


2290035 233 |= 
2.292256 23512-372912 
2.294466 2372-37474 
2.296665 238]2 376577 
2.298853 239[2-378398 |279|2.445604 
2.301029 240[2-380211 280}2 447158 


Log. |N.| 


2.315970 | 
2 319063 | 
'2, 320146 | 
2 3222'9 
32-324282 
2.326336 
2 328379 
2.330414 
2.332438 
2.334454 
2.336459 
2.338456 
2 3409444 
2.342422 
2.344392 
2.346353 
2.348305 
2.350248 
2.352183 | 
2.354108 | 
2.356026 


2.359335 
2.351728 
2. 363612 
2.365438 


2 367356 


2 369216| 


247 
248 
249 
259 
251 
252 
253 
254 
255 
25 

257 
258 
259 


2.40993 3 


260 
261 
262 
263 
264 


265 


276 


'2 2 423246 
256 2 2.424882 
267 2.42611 
263 2.423135 
269 2 429752 
270 2.421364 


271 [2.432969 
272 [2-434569 
273124436163 
(2742 337751 

371065 (2752 439333 
| 2442999 
277 | 2.442479 
(275 | 2.444045 


L 23s, 


2 382017 
2.3838t5 
2 38560s 
2.337339 
2 389166 


2. 39093J 
2.392597 
2.394452 
2 396199 
2 397949 
2.399674 
2.49149 
2.493121 
2 494334 
2.496540 
2.493239 


2.411519 
2 413299 
2.414973 
2 416641 
2 418301 
2.419956 
2.421604. 


[300 2.47721 


N. 
281 
282 


Log 
2.445705 
2.4502 
283 [2.4517 
284 ! 2.453318 
255 [2454845 
286 2 456366 
2872 457389 
288 [2.459392 
289 ' 2.460898 
290 2-462398 
290-2. 2.463893 
292 (2.465383 
293 | 2.466868 
294, 2-458347 
295 2.4698 22 
296. (2-47 [292 
297| , 2.472756 
298 | 2.474216 
299 ,2 475671 


z3o0n 2.478566 
302 2.480007 
303 2.431443 
304 2482874 
305 2484299 
306 2 485721 
307 2.487138 
z08 2.43855" 
309 2. 439958 
310 2.491362 
311 2.492760 
3'2 2494155 
313 2495544 
314 2.496929 
315 2.498311 
316 2 499687 
317 2 501039 

31$ 2.502427| 
319 2 5903791 


320 2 FOFtgg 


336 
337 
33Þ 
1339 
349 
34! 
342 
343 
344 
345] 
346 
347 
345 
349 
359 
Fyl 
352 
353 
354 
335 
by 
357 
| 35512 


1 5J9v 


N. 
361 
362 
363 
5/364 


2.599203 


325| 2311895 [365 
2.513218] Fe 


[2.51 o440 He 367 


2.515874 368 
2.517196 369 


212-5 '8514 379 


2.519828 371 
2.521138 372 2 


2. 322444 373 


2. $23746 | 374 
2.525945 375 


N. _Tog. 1 


2.557597 
2.558709 
2.559907 
2.561101 
2.562293 
2.563481 
2.564666 
2.565848 
2.567026 
2 568202 


— = D_—— 


2.569374 

$70543 
2.5717 w9 
2.572872 


2.574931 | 415 


2.526339 
2.327629 
2.528916, 
2.330199 
2.531479 
2.532754 
2.334026 
2.535294 


2 536558 


2.537919 
2.539076 
2.340329 
2:541579 
2.342925 
2.5444908 
2.543507 
2.545543 
2+.3547775 
2.J49Y003 
2.450228 
2.351449 
2.552665 
2.353883 
ar#L.5-36, nay 


Kaſlart 
3 


CTErLOJOTN 


3765 
377 


2.575188 
2.57634! 


378 2.57 492 
3 9 2-57 


2. 1579784 


7 Z:380925 
382, 2.482063 
383; 2.383199 


384 | 2.584331 


2.605305 
2.606381 
2.607455 
2.608526 


— 

2.644439, 
2.645422 
2.646404 


EE 


| 


446 


2.609594 


2 610660, 448 2.631278 
2.611723; 449 2.652246 
2 612784, 450 2.653213 


2.613842] 454 2634177 
{ 


2 614897 
2.61 $950, 
2.615000 
2.618048|455 


2.619093 
2.620136 


2.621176] 458 2. 
2-022214| 459 2-661813 


420 2.623249 


385 | 2-555461 [425 


386 2 2 586585 


387] 
388 
339 
390 
391. 
392 
393 
394 
395 


390 
397| 
398 | 


399| 2.6<0973 143: '2 64; 465 [479 
201 2 602049 1440 | 2.6 533453 |480 


2.587711 
2.583332 
2.539949 


ww . 


2,592177 


2.593256 
2.594393 
2.595496 ; 
2.596 597 

2. 2.5976g5 
2 5957gO 


434 
435 


[436 
437 


3. 3.638489 


2.639486 | 476 | 2.697607 
2.640451 [477 , 2.678418 
2 599833 [43 8!2 64147 5 1478 2.679428 


447 


452 
453 ] 
$56.2 


[ 


1497 [2 


171 47 
2| 2.673 942 


br 


457! 


4%0 
4651 
462 
463 | 
4% 
455 | 
466 


| 


| 
4982 
469 
470 


47 
473 
474 


475 | 


| 


[2.64933 


2.642098 


$. 550308 


2-033138 
44 og8 
2 268611 


THEE. 
2.559916 
660865 


2.662758 
2.663701 
2.664642 
2.665581 
2.666518 
2.667453 
2.668356 
2.669317 
650246 
2.671173 


2.673021 
2.654861 


2.673776 
2 67566 94 


2.680336 
2 681241 | 


— —_— 


——_—. 


2.7007 
2.70156 
2.791430 
2.703291 


2.705863 
2.706718 


2.79757g 


2.708421 
2.709269 
2.710117 
[2.710963 
2.7! 1807 


2.712649 


N. 


$21 2.716838 $61 
$22 2717671 | $62 
$23, 2-7i8502|563 


Log. 


$24 2-71933i 156 


523 


' $43 
544 


545 


2.704151, 546 
2.705008 547 


543 
549 
350 
$51 
$52 
$53 
554 


335 


556 


\2-720'59\26 365 


2.720985 
2-72i$r1t 
2722634 


2-723456 


o196 | 530 |2 724276 


2.725095 
2-725912 
2.726727 


' 2.727541 


2:7283 54 
2.729165 
2:729974 
2.730782 
2.731589 
2:732394| 580 

2.733197 
2.733999 
2734799 
2:735599 
2.736397 
2.737193 
2.737937 
2-1387$1 
2.739572 
2.749363 
2.74! 1152 
2741939 
2.742725 
2.743509 
2.744293 


2.745075 


2.7 13491 5571 3-745555 
2.714329. 5534 2-745634 
2.715167 5$59[2-747412 


2.716003 |560 2.743188} 6c 


; N.| 


— 


356 


_ Log, 
2.743963 


2.749736 : 


2 7505os 
4|2-751279 
2.752048 


TT 
$82 
533. 
$84 
535 
586 
$87 
58383 
539 | 
599 
591 
592 
$93 
594 
595 
590 
597 
593 


$99 
600 


2.763428 
2.764176 
2.764923 
2.765669 
2.766413 
2-767 156 
2.769898 
2.768638 
2:769377 
2.770115 
2-770352 


———n — 


2.771537 
2.772322 
2.773055 
2.773736 
2774317 

775246 
2.779974 
2.776701 
2777427 
2.778151 


6 


606, 2.732473 


 2-7738374 
2-779596 


2-703 17] 


2.731037 
4751735 


2.753 13g 
2.783904 


2.784517 
2.785329 
2.786041 
2.786751 
2.787460 
2-738 164 
2.788375 
21739581 
2.790205 
2.79098 

2 791691 
2.792392 
2.793092 
2.79379 
2.794438 
2/795 185 
2.795350 
2 796574 
2.797268 
2.797959 
2.798651 
2.79934} 
2.800029 
2.800717 
2.801404 
2.302089 
2.802774 


* C—— ——O— 


2.803457 
2.804139 
2.804821 
2.805501 


Cs 


2.806179 


—G 


666 
667 
668 
669 
670 
671 
72 
653 
674 
675 
676 
677 
678 
679 
680 


x 
2.806858 
2.807535 
2.808211 
2.808886 
2.809559 
2.810233 33 
2.810904 


2.811575 
2.812245 


oO 2.812913 


2.813581 
2.814245 
2.814913 
2.815578 
2.816241 


2.816904 
2.817565 
2.818226 
2.818885 
2.31 9543 
2.820201 
2.820858 
2.821514 
2.822168 
2. 822822 


2.825426 
2 826075 
2. $26723 723 
2. $27369 


2.828015 
2.328659 


2.829304 
2.329947 
2.830589 
2.830229 
2.832869 
2.832509 


_tog. | N. 


29, 147] 721 


2033704 722 


2. 835691 


2.8369 7 
2.8375 


2.836324 


7233 
726 


727 


2. 838219, 7 729 


2. 838849 


2.840106 
2.340733 
2.341359 
2.841 g85 
2.342609 
2.843233 
2.843855 
2.844477 
2 845098 
2.845718 
2.846337 
2.846955 
2.847573 
2.848189 
2.843805 
2.849419 
2.850033 
2.850646 
2 S51258 
2. .$51859 
2.852479 
2.853089 
2.353698 
2.854306 


2 839478 


730 


731 
732 
733 
734 
735 


736 
737 
738 
739 
749 


741 


742) 


743 
744 


145 


746 
747 
748 


749 


[+ bo 
aL 
752 


753, 
754; 


| _Loe. 


2.857935 
2.858537 
2.859138 


2.859739 |76 


2.860338 
2.860937 


2.861534|767 
728 [2.862131 


2.862728 
2.863323 
2. 2.863917 
2.864511 
2.865104 
2.865696 
2.866287 
2.866878 
2.867467 
2.868056 
2.868643 
2 869232 
2.869818 
2.870404 
2.870989 
2.871573 
2.872156 
2.872739 
2.873321 
2.873902 
2.874452 
2.875061 
2.875639 


'2 876218 


2.876795 
2.877371 


755 | 2-577947 


2 854913 |756 
2 8555191757 
2.856124175 
2.8567291759 
2.8573321760 


2.878522 
2 879096 


8] 2.879669 


2.880242 
2 88081 4 


[769 
2323 770 
771 
[772 
773 
774 
775 
776 
777 
778 
779 
[780 
781 
782 
783 
784 
785 
786 
787 
789 
789 
292 
791 
792 
793 
794 
795 


796 
797 
798 
799 
800 


| — 


2.885926 
2.886491 


2.891537 
2. 892095 
2. 892651 | 
2.893207 
2.893762 
2.894316 
2.894869 


2.595423 
2.895975 
2.896526 
2.897077 
2 397627 
2.898176 
2.89372 
2 3899273 
2.89982 1 
2.900367 
2 900913 
2 9014585 
2 992003 
2 $02547 


2.9030Rg 


801 [2.903633 


804 '2.905256 
Boy 2-995795 
806 2.996335 
807 2.926874 
808 2.907411 
809 2.997949 
$10 2.908455 
811 [2.909021 
812 2 909556 
$13 2.910091 
$14 2.910624 
815 (2-911 girtss 
$16 2, 911690 
$17 2.912222 
$182. 912753 
$19- 2.9132841\ 8 


$21 |2.914343 
322 | 2.914872 
323 2915395 
324 2.915927, 
325 (2. -916454 
325 2 916989 
827: 2 917595! 
828 2.918030 
$29 2.918555 
$30 2.3! 9975 
331 2-919501 
$32 2.920123 
$33 2 $20545 
$34 '2 921165 
335 | 2 921635 
335 2.922 206 
837 '2 922725 
338 |2-923244 
339'2.923762 
$4012.99 4279 


N.| Log. 


802 2.994174 
803 '2 994716 


N. LAM 

$41 | 2.9247 6 
[842 /2. 925312 
$43 [2.925828 
$44 '2-926342 


$45 [2.927370\8 
847. 2.927883 


| N. 


$3t 
832 
333 
834 


345 | 922957 0 


[835 


848. 
949 
850 
851 
$852 
853 
854 
55 
856 
857 
- 


2:928396, 833 
2.928903 889 
012. 2.929419 890 
2.929929 $91 
2.930439 392 
2.930949, 893 
2.931458, 894 
2.931966 895 
2.932474 | 396 
2.932981 |8g7 


2 933437 [398 


59 | 2-933993 


820 2. 913814 $50 2-93 .934498 


$61 [2.935003 
62 |2.935507 

63 [2.93601 1 

+ 2.936514 

65 ,2.937916 
856 [2.937518 
857 [2.93301 9g 
863 \2 993519 
869 2.939919 
870 2 939519 
831 '2 940C 18 
$72 2 945316 
$73 294i014 
$74 2.941511 
875 2.942" * 


$76] 2.942504 
$77 2.944299! 
875 2.943495 


879 2. 943959 | 
KY » O4 1 12 * 


899 
900 
go1 
902 
903 
994 
905 
995 
957 
vos 
909 


910 


Tx 
F 23 
913 
Als 
4d! 


Wt 


2.944976 
2.945453 
2.945961 
2 946452 
1.945943 
2.947434 
2.947 924 
2.943413 
2.943902 
2 949399 
2 2.940378 
2.950365 
2.950851 
2-951335 
2.951823 
2.952308 
2.952792 
2.953276 
2 953759 
2:954243 
2.954725 
2.955297 


2 9535163 
2 955649 
2 957125 
2 9576 27 
2.958035 
2.953554 
2 95994! 
2 959515 
L 959297 


2.965945 
2.95 9140! 


921 
922 
923 
924 
925 
926 
927 
928 
929 


931 
.932 
933 
934 
935 
936 
937 
938 
939 


Thorne 


940 
941 
942 


2 955633 | 943 
| 944 


[951 
[932 [1 
953 
64. 
935 


9:6 |2 g5i8gh | 956 


| 
o' 9: 7 ,2.962369 ' 937 


918 
1919 


gG+ 


2 992840 
2 963315) 


2 953753 


955 


959 
9 3” 


RN 


930 12-962453 


2.969416 
2.959882 
2.970347 
2.970812 
2.971276 
2.971739 
2.972203 
2.97 2656 


2 973539 
2.97405JO0O 
2.9745 12 
2.974972 
2-97 5432 
2.975391 
976349 
2.976308 
2 .977266 


, , -977724 


_— 
73637 
#70068 
» 979545 
1.939003 
: 985435 
2.950912 
SHTLIOE 


: 951519 
1 932271 


— - - OO OS 


2.973128 


- - = <—— wes} ll : 


"N. Loy. N. | * |N.1 C£Zog. IN. 1 Log. 
961 | 2. 982723| 971 | 2.987219] 981 | 2.991669, 991 2 996074 
962 | 2.983 175| 972 | 2.987666 | 982 | 2.992111 | 992| 2.996512 
963 | 2.983626| 973 [2.9881 13| 983 [2 992354! 993] 2-996949 
964 | 2.984077] 97412 988559 934 2.992995 | 994 2-997386 
. 1965 2-984527| 975 2-989005|985 2.993436; 995] 2-997823 

966 | 2.984977| 976 | 2989449 986 | 2-993877| 996|2 993259 
957 2.985426 977 [2 9898951997 2994317] 997|2 gg%cg5 

2.985875 |978[2 990339|938 2.994756 2 999133 
969| 2.986324 |979|2 990783 [939 2-995 196 2 999365 
| 960l 2.988772 g30| 2.99 12261990 2-99563511 3.000000 


The uſe of theſe Tables hath been already 
at large ſhewed in the Firſtand Twelfth 
;- therefore I ſhall ſay no more 
of them here. : 


— -— ——_—_— ——_—_—__ on eo 


